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McLaren/Hart Environmental Engineenng Corporation (McLaren/Hart) under contract to Rocky
Mountain Remediation Services, L L C (RMRS) 1s providing low temperature thermal desorption
(LTTD) services at the United States Department of Energy (U S DOE) Rocky Flats Environmental
Technology Site (RFETS) These services are for the LTTD of soil contaminated with various
volatile organic compounds (VOCs) at the Mound Site also referred to as IHSS 113

Ths project 1s authonzed as an accelerated action under the Proposed Action Memorandum (PAM)
for the source removal at the Mound Site The field work prowided for in this workplan 1s descnbed
more fully m the Field Implementation Plan (FIP) for the Mound Site and the adminstrative
requirements are described in the RFETS Integrated Work Control Package (TWCP)

1.1  Background Information

The Mound site 18 located north of Central Avenue and just east of the Industrial Area Fence (Figure
1) The site was used to store approximately 1400 drums of depleted uramum and beryllium lathe
coolant between Apnl 1954 and September 1958 The lathe coolant was composed of a mixture of
hydraulic o1l and carbon tetrachlonde (70/30) Some of the coolant also contained ennched uranium
and plutonium

Additional histonical records indicate that some of the drums (approximately 10%) contained
tetrachloroethylene (PCE) The drums were covered with soil to produce a mound around and over
them The drums were removed from the site in 1970 Some of the drums were thought to have
holes in them No alpha emutting radionuclides were detected in the soil at the tme of removal The
solid matenal was shipped offsite for disposal and the hquids were processed onsite Airborne
radiological contamination was not detected during the removal operation

More recent site characterization indicates that there 1s shight radiological contamination near the
ongmnal drum storage surface. VOCs, primarily PCE, have been detected at levels requining cleanup
This contamination extends in places as deep as 15 feet below land surface There are no records
which give an estimate on the amount of contamination previously released at the site

1.2  Scope of Work

Approximately 700 cubic yards of soil has been excavated and will be treated at the Mound Site The
soil requining treatment has been excavated and transferred by RFETS personnel to the contaminated
soil feed stockpiles (CSFS) located in the treatment area The soil will be treated using low
temperature thermal desorption The maximum observed contaminant levels and treatment
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MH-RFETS-IHSS-113-001
performance requirements are given in Table-1

Table-1 Maximum Contaminant Levels and Treatment Requirement
Contaminant Maximum Observed Treatment Performance
Contaminant Level (mg/kg) Requirement (mg/kg)
PCE 760 2
Carbon tetrachlonde 36 2
Methylene chlonde 44 2
TCE 86 2
1,1,1-TCA 36* 2
1,1-DCE 36* 2
Acetone 730* 80
Toluene 36* 2

* Listed as contamninants in the SOW, but may have been masked by the pnmary contaminants

Once soils have been treated, sampling and analysis will be conducted in accordance with the
Sampling and Analysis Plan to confirm satisfactory treatment of affected soll Soil passing
confirmation testing will be transferred back to the Mound Site and backfilled by RFETS personnel

A fully functional and operable LTTD system will be provided for this purpose Detailed electncal
and mechanical plans for the system have been provided to RMRS along with a Site Specific Health
and Safety Plan (HASP) Properly trained and qualified personnel will be provided to operate the
system

The system wll be disassembled and decontamuinated upon satisfactory completion of the treatment
operation The equipment will be surveyed (radiological), and once cleared by RFETS radiological
engineening, it will be demobilized from the site

1.3  Source Documents

All field work will be completed in accordance with the SOW and the applicable sections of the
following referenced documents These documents will be maintained in the field office trailer for
easy access and reference as the need may anse

(1)  Statement of Work for Thermal Treatment of Mound Site Soils, Revision 1, Apnl 23, 1997

RMRSWORK2 doc 5
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Field Implementation Plan for the Source Removal at the Mound site THSS 113, March 1997
Sampling and Analysis Plan to Support the Source Removal at the Mound Site [HSS 113
Aur Pollutant Emissions Notice, dated February 12, 1997

Integrated Work Control Package for the Mound Site

Field Operations Procedure FO 1, Revision 3, Air Momitoning and Particulate Control
Proposed Action Memorandum for the Source Removal at the Mound Site IHSS 113
COOP-003, Control of On-Site Training

COOP-006, Operating Area Logs

COOP -007, Shift Relief and Turnover

COOP-010, Control of Operator Aids

COOP-011, Pre-Evolution Brefing

COOP-12, Shift Operating Rounds

COOQOP-13, Standing, Shift, and Operations Orders

COOP-15, Communications Cnitena

COOP-16, Plan of the Day

McLaren/Hart Site Specific Heaith and Safety Plan for the Thermal Desorption of Soils form
the Source Removal at the Mound Site THSS 113

40 CFR 2685, Subpart P, Thermal Treatment

40 CFR 60, Appendix A, Method 25A

Rocky Flats Plant Site-Wide Quality Assurance Project Plan
Quality Assurance Program Descnption, RMRS-QAPD-001

McLaren/Hart IRV-150 LTTDS Operations Manual
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2.0 TECHNICAL APPROACH

McLaren/Hart will use its patented and proprietary IRV - 150 low temperature thermal desorption
system (LTTDS) for the treatment of VOC contaminated mixed waste soil from the Mound Site at
the Rocky Flats Environmental Technology Site Operation of the IRV-150 LTTDS will be n
accordance with the requirements of this workplan and the IRV-150 Operations Manual

2.1 Project Overview

Approximately 700 cubic yards of soil affected with VOCs and low levels of radionuclides will be
treated using low temperature thermal desorption The primary VOC contaminants, the maximum
observed contaminant levels, and the treatment performance requirements are presented in Table-1

The Statement of Work (SOW) requires McLaren/Hart to provide a fully operational and functional
LTTD system to complete the soil treatment McLaren/Hart will use four (4) IRV - 150 LTTD unts,
including all necessary air pollution control equipment and ancillary support equipment for this
project The anticipated cumulative production for the four (4) treatment units 1s approximately 60
cubic yards per day as measured in the units with an average of four hours per day down time

Following mobihization of the equipment to the site and pnior to beginning full scale treatment,
McLaren/Hart will perform a shakedown on the system using clean representative soil Data from
this system analysis will be used to calibrate and adjust the system until operating parameters are
achieved

Upon successful completion of the shakedown run, McLaren/Hart will begin full scale treatment
operations on contamunated soil The treated soils will be sampled in accordance with the Sampling
and Analysis (SAP) and then transferred to the treated soil staging area Confirmation analysis will
be completed by RMRS Once satisfactory results are obtained, the treated soil will be transferred
to the treated soil stockpile (TSS) area for eventual transfer and backfill at the Mound Site Any soil
faihng to meet the performance standards will be immediately retreated

2.2 Deliverables

McLaren/Hart will provide RMRS with all the required plans, schedules and submuttals prior to
mobilization to the site A RCRA Part B Permit 1s not required, but an Air Pollutant Emission Notice
(APEN) is required from the Colorado Department of Public Health and Environment (CDPHE)
RMRS will obtain the APEN McLaren/Hart will prepare and submut the following plans and

submuttals to RMRS for approval pnor to mobihization to the site
o e 7
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Orgamizational Matnx

Personnel Qualifications

Project Schedule

Training Records

Equipment Calibration Certificates

Electncal and Mechanical Plan

Work Plan (Standard Operating Procedure)
Site-Specific Health and Safety Plan

McLaren/Hart Corporate Health and Safety Program

All site specific traiming performed by RMRS will be completed by McLaren/Hart personnel prior to
mobilization

2.3 Mobilization

Following approval of the aforementioned submuttals, McLaren/Hart will provide all labor, matenal,
and equipment necessary to mobilize and assemble four (4) IRV - 150 LTTD units equipped with an
appropnate air pollution control system as specified in the SOW Table-2 presents the proposed

equipment
. Table-2 Proposed LTTDS Equipment
Quantity Item Quantity Item

4 IRV - 150 3 Vacuum Blowers
Treatment Chamber

2 Pre-Heaters 4 HEPA Filter Units

1 GAC 1 Electrical System

2 Frac Tanks 1 300 Ton Chiller

2 Condensers/Piping/ | 24 Treatment Trays
Transfer System

1 FID 1 Instrumentation

Control System

McLaren/Hart will be responsible only for minor grading of the treatment area RMRS will be
RMRSWORK2 doc 8
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MH-RFETS-IHSS-113-001
responsible for bringing the site to a satisfactory level grade for proper placement of the IRV - 150
LTTDS RMRS also will be responsible for demarcation of the exclusion zone, contamnation
reduction zone, and support zone McLaren/Hart will require a mummum treatment area of
approximately 125 feet x 125 feet exclusive of the stockpile and support equipment staging area The
LTTDS wail require hiquid propane gas via a tank supply with sufficient volume (60 gallons/hour) to
operate all four (4) IRV - 150 units on a 24 - hour per day basis The supply tanks and propane wiil
be provided by RMRS and located at a termination point within 100 feet of the treatment umts
McLaren/Hart will pronide one (1) vaponzer capable of delivering up to 80 gallons per hour of
propane McLaren/Hart will connect the vaponizer to the termination point of the RMRS provided

propane supply

McLaren/Hart requires 3-phase electric power within 100 feet of the treatment units The electricity
will have a mimmum power rating of 480 volts at 1200 amps Ths includes a single phase power
drop of 110 volts at 200 amps RMRS wll be responsible for connecting the treatment system to the
electrical supply RMRS will provide a main distribution panel based upon the McLaren/Hart
Electncal Plan found in Section 4 of this workplan

RMRS will make available an area 1n an administrative support trailer for controlled access and use
by McLaren/Hart project management and admimstrative support Ths office area will include an
adequate supply of office furniture and two dedicated phone lines for McLaren/Hart RMRS will
provide McLaren/Hart with a one-hour fire rated cabinet for records maintenance

RMRS will provide McLaren/Hart with two storage containers (Conex) for its support equipment
and supplies A potable water supply with adequate delivery to the site will be provided by RMRS
Non-potable water for dust control also will be provided to McLaren/Hart by RMRS

McLaren/Hart workers will be provided access to decontamination facilities provided by RMRS
DOE grays and greens will be provided for McLaren/Hart workers by RMRS Two (2) covered
break areas will be provided by McLaren/Hart for the McLaren/Hart wotkers An adequate number
of portable toilet facilities also will be provided by RMRS with timely regular service

McLaren/Hart personnel will obtain RFETS badges and electronic gate passes the first day they amive
at RFETS McLaren/Hart will identify vendors who will visit the site on a regular basis and submut
the necessary information to RMRS so that they may obtain RFETS badges and electronic gate
passes McLaren/Hart will notify the RMRS CTR 24 hours in advance of wisitors or vendors needing
access approval to RFETS

2.4 Shakedown Run

Following mobilization, McLaren/Hart will conduct a shakedown run Clean soil will be provided
by RMRS for this purpose McLaren/Hart estimates that a maximum of 40 cubic yards of soil will be
required

RMRSWORK?2 doc
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The purpose of this run(s) 1s to demonstrate that the IRV - 150 system 1s fully operational and
functional This run(s) will allow McLaren/Hart to determine the time to the target soil temperature
and to make adjustments to the chiller and emission controls system to achieve the target condenser
exhaust gas temperature The instrumentation and control system wll also be tested over a range of
operational conditions to ascertain that it 1s accurately obtaiming data This run(s) will be used to
familianze all personnel with the operation of the system to meet the specific requirements for this
project Potential operational problems will be identified and addressed to mitigate any unnecessary
delays to full scale treatment Once the shakedown run 1s satisfactonly completed, McLaren/Hart will
establish the treatment baseline This will satisfy the requirements of COOP-003, Control of Shift
Traimng

2.5 Treatment

McLaren/Hart will begin full scale treatment operations following completion of the shakedown
run(s) McLaren/Hart will use four (4) IRV - 150 LTTD umts and associated emission control
systems to treat the sl Each unit contains two (2) trays with each tray containing approximately
2 25 cubic yards of soil The target soil temperature 1s 180°F with an average total residence time
of approximately six (6) hours The soil will be treated for at least 30 minutes beyond the time at
which the target soil temperature is reached The treatment system will have no more than four (4)
hours of downtime per 24 hour day

The treatment operation will be run on a continuous shuft basis (24 hour/day - 5 days/week) At
present, McLaren/Hart intends to staff the project with a project manager, two (2) shuft supervisors,
two (2) lead HSSs, five (5) HSSs, two (2) health and safety techmcians, one (1) field clerk, one (1)
admimistrative assistant, three (3) equipment operators, ten (10) ground techmicians, and two (2)
QA/QC techmcians

The first stage of full scale treatment will involve setting baseline conditions Soil contaiming the
highest levels of VOCs have been previously segregated by RMRS duning stockpiling operations and
made accessible to McLaren/Hart for use in setting the treatment baseline The purpose of the
baseline runs 1s to set the operating parameters so that a 95% probability of attaining the treatment
performance requirements can be established 1n accordance with the SAP In order to establish
baseline conditions, process venfication samples for VOCs will be collected from each treatment unit
for every load of sol treated in accordance with the SAP  This wall continue until two (2) successive
loads from each unit meet the treatment performance requirements and the operating parameters (1 ¢
residence time or a terminal soil temperature) are established and relatively constant These
parameters will be used throughout the project to treat the soil

As part of this workplan, McLaren/Hart has prepared a Quality Assurance/Quality Control section
that follows the applicable guidelines for the SOW and as set forth in the RMRS Environmental

RMRSWORK2.doc
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MH-RFETS-IHSS-113-001
Restoration Projects (ERP) and the Quality Assurance Program Descnption (QAPD) The QA/QC
techmcian on each shift will comply with the procedures as set forth in the section for the
McLaren/Hart QAP)P

McLaren/Hart will be responsible for transferring soil from the contammated soil feed stockpile area
to the IRV - 150 LTTD umts Any spillage will be cleaned up immediately, appropnately labeled as
necessary, contained and stored The stockpiles will remain covered except as is necessary for
loading the treatment units

Soil will be treated following the parameters established during the baseline runs Process venfication
will be accomphished through sampling and analysis of the treated soil in accordance with the
Sampling and Analysis Plan for the Mound Site source removal McLaren/Hart will collect the
samples for analysis The samples will be transferred along with the appropnate QA/QC
documentation to RMRS RMRS will transfer the samples to the designated laboratory for analysis
The cost of the analysis 1s the responsibility of RMRS

Dunng treatment operations, McLaren/Hart will maintain dust control within the treatment area and
stockpile areas Water alone will be used to maintain dust control along travel routes Water mixed
with ConCover, a protective soil binder, will be applied to the treated stockpiles to prevent wind
borne spread of contamination

The treatment system will be operated in accordance with the applicable or relevant and appropnate
requirements (ARARs) set forth in Section 5 of the PAM Documentation for compliance with the
ARARs will be maintained by McLaren/Hart following the guidelines specified in 40CFR Part 265
Subpart P

McLaren/Hart will perform continuous stack momtonng of the LTTDS to ensure comphance with
the APEN Stack momtoring will be conducted using a flame 1onization detector following the
procedure specified 1n 40CFR Part 60 Appendix A

Ambient dust/air monitoring and radiological air monitoring will be performed 1n accordance with
applicable site policies and procedures set forth in the Field Operations Procedure FO 1, Revisions
3, Air Momitoning and Particulate Control Sampling and monitoring equipment for radiological air
momnitoning will be provided by RMRS  Thus includes all instruments and filter media as well as any
calibration standards. RMRS will coordinate and make arrangements for all radiological calibration
standards

2.6 Dust Control

A radiological work permit (RWP) 18 not required for the Mound Site LTTD operations However,
maintaining effective dust control to prevent the spread of contamunation 18 absolutely essential Dust

RMRSWORK2.doc
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suppression will be conducted in accordance with RMRS Field Operations Procedures, 5-21000 -
FO 01

McLaren/Hart will maintain effective dust control by the liberal use of water along travel routes and
restricting travel speed Water will be applied using a CAPS 900 application machine  Water wall
be applied whenever dust emission becomes immunent and at a frequency to effectively maintaining
dust control Soil handling activity will be stopped if unacceptable wvisible dust emissions are
observed Water will be applied immediately to mitigate the situation

Feed stockpiles will remain covered except as 1s necessary for loading the IRV - 150 LTTD umnts
The feed stockpiles will be completely covered and secured during periods of no operation (1 e
weekends, high winds, etc ) McLaren/Hart will cease soil handling opeiations whenever the wind
speed exceeds 30 mules per hour (mph) for two (2) consecutive periods of 15 minutes Operations
will resume only after two (2) consecutive 15 minute periods have an average wind speed of less than
30 mph

The treated soil will be rehydrated before being transferred to the treated stockpile area
McLaren/Hart will allow the soil to cool to a suitable temperature (120°F surface) before rehydration
to prevent entrainment of dust particles in steam The soil will be thoroughly wetted by injecting
water through a spray tip into the treated soil while it remains 1n the treatment tray and/or by use of
a slow tnickling applicator Treated soil will be spray covered with a mixture of ConCover (a soil
binder) and water using a special applicator as soon as practical after 1t 1s placed in the stockpile area
This spray cover will be maintained by McLaren/Hart until the soil 1s cleared for backfill
Maintenance of the spray cover becomes the responsibility of RMRS once backfilling from the
stockpile begins and/or after soil treatment operations are completed by McLaren/Hart

The specifications for Con Cover and its MSDS are presented in Attachment-A

2.7 Compliance Monitoring

Compliance monitoning will be conducted 1n accordance with the requirements set forth in the SOW,
Section 7 2 of the FIP, Section 5 of the PAM, and Subpart P of 40CFR 265 and Appendix A, Method
25A, of 40CFR 60 Documentation of compliance will follow the guidelines of applicable sections
of the RMRS Environmental Restoration Projects (ERP) Quality Assurance Project Plan (QAP;P)

2.8 Condensate and Stormwater Management

McLaren/Hart estimates that as much as 36,000 gallons of condensate may be generated dunng the
treatment of the Mound Site soll This condensate will be collected in the condensers associated with
the emussion control system of the IRV - 150 LTTD system The amount of condensate may vary

RMRSWORK?2 doc
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depending upon the soil moisture content and the actual quantity of soil treated

The condensate wiil be transferred from the treatment area to a 6,000 gallon intermediate storage
tank provided by McLaren/Hart Gravity separation of particulates will be allowed to occur to the
greatest extent practical The condensate will be transferred after settling to one of two (2) RMRS
provided 10,000 gallon storage tanks The condensate will then be transferred as needed by RMRS
from the storage tanks to a tank trailer for transportation to the onsite waste water treatment plant

Stormwater will be collected from the contaminated soil feed stockpiles via the drain system
previously installed by RMRS The stormwater will drain to a central collection sump
McLaren/Hart will pump the collected stormwater to the intermediate 6,000 gallon storage tank to
allow settling of the sohds RMRS wll be responsible for the management of the stormwater after
1t 1s pumped to the RMRS provided 10,000 gallon storage tanks McLaren/Hart will provide no pre-
treatment other than the imited grawvity separation Stormwater and condensate spills collected in
the secondary containment system will be pumped as soon as practicable (within 24 hours) to the
6,000 gallon intermediate storage tank

2.9  Spill Response and Containment

McLaren/Hart will follow the applicable requirements of the spill and containment plan presented 1n
Section 8 0 of the RMRS Field Implementation Plan for the Source Removal at the Mound Site
McLaren/Hart also will comply with the applicable requirements set forth in the Emergency Response
and Spill Control Procedure (1-NO8-HSP-21 04) and Occurrence Reporting Procedure (ADM 16 01)
and the RFETS incidental release actions and occurrence reporting requirements (DOE Order
5000 3)

2.10 Waste Minimization

McLaren/Hart understands the importance of minimizing the quantity of residual waste from the
LTTD operations The LTTD has been configured to achieve this objective

McLaren/Hart has increased the surface area of the dry particulate fiitess (DPF) by a factor of 32

The dry particulate filters have been placed in the bottom of the treatment chamber so that the vast
majonty of the particulates will be collected in the treatment chamber Thus configuration allows auto
treatment of the DPF Any particulates below the effective filtening size of these filters will enter the
condenser which in essence acts as a scrubber to further remove particulates

Pre-heaters will be used to raise the temperature of the offgas from the condenser well above the
dewpount to prevent condensation 1n the HEPA filter Thus will help minimize the number of HEPA
filters for disposal

RMRSWORK2.doc
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Particulates collected at the condenser will be separated in the holding tank and treated through the
LTTD system at the end of the project The volume of condensate will be reduced by the use of the
tray treatment system Water will not be sprayed into the treatment chamber for cooling and
rehydrating the treated soil

Granular activated carbon will be used in the emussion control system of the LTTD system to remove
non-condensable VOCs Subsequent to completion of the treatment operations, this waste stream
will be regenerated at an offsite factlity The carbon can then be beneficially reused

McLaren/Hart will ship the chuller coolant to a recycler for beneficial use Prehiminary arrangements
for this have already been made

The management of all residual waste streams will be completed within the 21 days specified in the
Statement of Work (SOW)

2.11 Quality Assurance/Quality Control

All Worked performed under this subcontractor is controlled by the Statement of Work and all
applicable sections of the RMRS Environmental Restorations Projects (ERP) Quality Assurance
Project Plan (QAP;P) and the Quality Assurance Program Description (QAPD) McLaren/Hart will
perform the requirements of the SOW 1n accordance with the applicable sections of the RMRS QAPD
and QAPyP

Specific references to quality affecting procedures, policies, and requirements are more fully descnbed
in the following documents

(1)  Statement of Work for the Thermal Treatment of Mound Site Soils
(2)  Field Implementation Plan for the Source Removal at the Mound Site
(3)  Rocky Flats Plant Site-Wide Quality Assurance Project Plan

(4)  Subpart P, 40 CFR 265 - Thermal Treatment

(5) Appendix A, 40 CFR 60, Method 25A, Determunation of Total Gaseous Organic
Concentration Using A Flame Iomzation Analyzer

(6)  IRV-150 Operations Manual

RMRSWORK2 doc
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(7)  McLaren/Hart Site Specific Health and Safety Plan

(8)  Proposed Action Memorandum for the Source removal at the Mound Site, THSS 113

(9)  Conduct of Operations Manual, 1-31000-COOP, 1993 (Section 03, 06, 07, 10 - 13,
15, 16)

(10) Admunistrative Procedures Personnel Qualifications, 3-21000-ADM-2 02

(11)  Field Operations Manual 5-21000-OPS-FO

(12) Hazardous Waste Requirements 1-1000-WO

(13) RMRS Quality Assurance Program Description RMRS-QAPD-001

(14) RFETS Radiological Operating Instructions Manual, Kaiser-Hill, 1996

(15) RFETS Health and Safety Practices Manual, 1996

(16) RFETS Radiological Control Manual, Kaiser-Hill, 1996

(17) RMRS Heat Stress Momtoring Procedure

(18)  Section 1700, Subcontractor Health and Safety Requirements, September 23, 1996
Quality control for the treatment operation 18 described in the Standard Operating Procedures of this

workplan

2.12 Health and Safety

McLaren/Hart has prepared a site specific Health and Safety Plan. Thus plan has adopted the RMRS
site specific Health and Safety Plan (HASP) for the Source Removal at the Mound Site, IHSS 113,
with modifications being made by McLaren/Hart for umque tasks associated with the LTTD
operation and compliance with the McLaren/Hart Corporate Health and Safety Program All
operations will be conducted in strict accordance with the HASP A thorough detailed activity hazard
analysis 1s included in the HASP for each unique activity associated with the LTTD operations
McLaren/Hart will follow the RMRS guidance for activity hazard analysis

All personnel assigned to the job will be participants in an RMRS approved medical momitonng
program. All McLaren/Hart personnel assigned to the Mound Site project will recerve a pre-job drug
screen and will be subject to random testing Any random testing required by RMRS will be

RMRSWORK2.doc
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coordinated and paid for by RMRS A personal file for each assigned person will be maintained on
the site with adequate documentation to support the fuifillment the QA/QC requirements

A copy of the McLaren/Hart Corporate Health and Safety Program Manual will be maintained onsite

2.13 Training

McLaren/Hart will provide personnel who meet the quality assurance requirements of the SOW  All
personnel will participate 1n traimng and indoctnination specific to their job requirements

McLaren/Hart will provide special traimng for employees on the safe and proper operation of the
LTTD system Only personnel who satisfactonly complete both the wrnitten and practical training
program will be permutted to work on this project The practical training will be included as on-the-
job traming duning shakedown of the LTTDS In addition to the aforementioned traiming, all
personnel will receive on-the-job traimng durning the baseline run(s) to become famihianzed with
optimum operation of the LTTDS and ancillary equipment

RMRSWORK?2 doc
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RMRS will provide the following site-specific training to McLaren/Hart employees and subcontractor
personnel

Radiation Worker II, Inttial or Requalification
Radiation Worker Practical Factors

RFETS Standing Order 24

Level B PPE Indoctrination

Buffer Zone Indoctrination

Radiological Air Momtonng

Lockout/Tagout Awareness

Pressure Safety

All affected personnel will have satisfactonly completed the following training as applicable

OSHA HAZWOPER

OSHA Annual Refresher

OSHA Supervisor

Respirator Indoctnnation

Hazard Communication

Confined Space Entry

Hearing Conservation

Ladder Safety and Fall Protection

McLaren/Hart will document that all personnel meet the mimmum training and expenence
requirements set forth in the SOW No less than twenty-five percent of the assigned personnel will
be expenenced 1n the operation of the IRV LTTD system McLaren/Hart will provide documentation
on background checks for all subcontractor personnel, including recent work performance

Table-3 presents the required personnel training matnx for the Mound Site LTTDS operations

Table-3 Personnel Training Matrix
Name Title RMRS Training
Equivalent
Ronme D Hill Progect Manager Progect Manager OSHA 40 hr, 8-hr supervisory, 8-hr
Site Manager Field Supervisor refresher, 3-day onsite OJT, Rad Worker I
& Practical, Respirator Indoctnnation/Fit

Robert Finley Shift Supervisor Field Foreman Test, Level B, Buffer Zone, Radiologcal
RMRSWORK?2 doc
07/30/97
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. Table-3 Personnel Training Matrix
Greg Braun Air Monitoning, RMRS Quality Assurance,

Randall Scott General Construction Safety, Pre-

Al Wehrheim Evolutionary Ops, Pressure Safety,
Operation of the IRV-150

To Be Determined (2) QA Technician QA/QC Technician OSHA 40 hr, 8-hr refresher, 3-day onsite
OJT, Rad Worker Il & Practical, Respirator
Indoctnnation/Fit Test, Level B, Buffer
Zone, Radiological Air Monitoning, RMRS
Quality Assurance, Operation of the [RV-
150

To Be Determined (3) Equipment Operator Equipment Operator OSHA 40 hr, 8-hr refresher, 3-day onsite

(10) Freld Techmician Laborer OJT, Rad Worker II & Practicai, Respirator

) H & S Technician Laborer Indoctnination/Fit Test, Level B, Buffer
Zone, Radiological Air Monitonng, Pre-
Evolutionary Ops, Pressurc Safety,
Operation of the IRV-150, Ladder Safety
and Fall Protection as applicable

Steve Aldndge Site Safety Officer HSS OSHA 40 hr, 8-hr supervisory, 8-hr

Ronnie Blea Lead HSS HSS refresher, 3-day onsite OJT, Rad Worker II

Burt Bonfili HSS HSS & Practical, Respirator Indoctrination/Fit

John Gregg Test, Level B, Buffer Zone, Radiological

Karen Olsen Air Momitorning, DOE Radiological

Chip Sawyer Momitonng, RMRS Industnal Hygiene,

John McGuire General Construction Safety, Pre-
Evolutionary Ops, Pressure Safety,

| . Operation of the IRV-150

A personnel traimng matnx will be maintained onsite as part of the QA/QC documentation A
personnel file will be developed for each assigned person which will contain copies of ail training

certificates

2.14 Demobilization

Upon satisfactory completion of treatment of all Mound Site contaminated soil and amenable
residues (i ¢ DPF, HEPA, sediment), McLaren/Hart will begin demobilization Ths will entail

disassembly of the LTTD system and individual components to the extent necessary for thorough
decontamination of all surfaces potentially exposed to contamination

McLaren/Hart will construct a temporary decontamination pad at the treatment area The
decontamination pad will be constructed within one of the contaminated soil feed stockpile areas
This area will be certified “clean” by soil analysis performed by RMRS prior to construction of the

RMRSWORK2 doc
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decontamination pad The pad will be constructed of a high density polyethylene liner and timbers
to form a supporting wall Containment curtains will be installed around the pad to prevent the spread
of contamination The pad will be adequately sloped to ensure proper collection of nnsate All
rinsate will be transferred to the McLaren/Hart 6,000 gallon storage tank for gravity separation of
solids and eventually to the RMRS storage tanks

A hydraulic crane or forkhft will be used to lift the equipment and place it on the decontamination
pad McLaren/Hart will use a lugh pressure washer to clean all surfaces Gross decontamunation of
equipment to remove sot or other objectional matenal will be completed using hand tools before
pressure washing After the equipment has been decontamnated 1t will be placed in a designated
“clean” staging area until 1t receives radiological clearance for release from the site

The McLaren/Hart HSSs will conduct radiological surveys of the equipment in accordance with the
RFETS Radiological Control Manual Once the equipment is cleared and all applicable
documentation required in the Radiological Control Manual 1s completed, submitted and approved
by Radiological Engineening, arrangements will be made to ship the equipment offsite

Heavy equipment used in the operation will be decontaminated and cleared for release from the site
in the same way The only exception 1s that it will be dniven onto the decontamination pad for
thorough cleamng The condensate storage tank will be transported to the RFETS onsite
decontamination facility for decontamunation Prior to transport, all residue to the extent practical
will be removed and containenzed according to the apphicable requirements of the RFETS procedures
and policies

2.15 Project Schedule

The project schedule 1s presented 1n Figure-2 The projected time lines are contingent upon the start
date A rewvised project schedule will be submutted weekly to the CTR

2.16 Project Closeout

Once demobilization is completed, McLaren/Hart will transfer ail onginal project records to RMRS
in accordance with the RMRS QAPjP This includes all applicable onginal documentation for the

following

(1) Workplans
(2)  Process Quality Control Records

(3)  Health and Safety Records
RMRSWORK2.doc
0713097
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Project Managers Logbooks

Shift Supervisors Logbooks

Site Safety Officer Logbooks

Health and Safety Specialist Logbooks
Incident/Investigation Reports

As-Built Drawings

Chain-of-Custody Logs

Data Summary Reports

Data Validation

Field and Laboratory Calibration Records
Completed Standard Operating Procedure Forms
Traimng and Qualification Records
Permut Comphiance Report

HASP

Drawings

Maps

Photographs

Electronic Media

Quality Assurance Addenda
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3.0 PROJECT PERSONNEL RESPONSIBILITIES

AR

The responsibilities and authonties of assigned personnel are presented below The project
organization 1s shown in Figure-3 A project phone list 1s presented in Table-4

Figure-3

McLaren/Hart Project Organization

RMRS
Project Manager
WayneSproles |
V P Terrachem MH
Steven J Corney, P E. Corporate Health
RMRS & Safety Manager
Field Supervisor /Shift L___ David ml. st
Supervisors :
Mark Wood ||
Shaua Garner :
Mike Bemski - :
MH i
Project Manager !
Roanie D Hill !
[}
RMRS E
H&S Supervisor :
Peggy Schreckengast |
Kea Gillespie e e U . i
il
(I
P
MH
Ssoc MH Site Safety Officer
Radiological Engineer [~ Day Shift Supervisor Steven Aldridge
Scott Newsom Al Webrheim 8
[ 1 Randail Scott L
l—f |
MHM [—— Kon Blea
Nwm MH Night Shift Day Shift
o Breua QA SSO/Lead HSS Health & Safety
m Fialey Techaician - Day s"c“‘ Specialists (HSS)
I e l i Karen ((;;::n
Night Shif¢ Chip Sawyer
Night Shift Health & Safety
Thermal Crew Specialists (HSS)
Burt Bonflli
073097 Yon&McGuire
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3.1 All Personnel

Each person 1s responsible for the health and safety of themselves and their coworkers, for completing
tasks 1n a safe manner and n accordance with the workplan and SOW, and reporting any unsafe acts
or unanticipated hazards or conditions to the St Supervisor, Project Manager, Project
Supenntendent, Site Safety Officer, or the Health and Safety Specialist All personnel are responsible
for continuous adherence to the HASP and workplan dunng the performance of therr work No
person may work in a manner that conflicts with the letter of or the intent of, safety and
environmental precautions expressed in the HASP and this workplan McLaren/HartOs employees
and subcontractors are subject to progressive discipline and may be t{erminated for blatant or
continued violations

3.2  Vice-President of Operations

The Vice-President of Operations 18 responsible for all low temperature thermal desorption projects
performed by McLaren/Hart He has authonty to commut whatever resources are necessary for
completion of a project

3.3 McLaren/Hart Project Manager

The McLaren/Hart Project Manager (PM) 1s ultimately responsible for the overall implementation and
admunistration of the contract and ensuring that all project activities are completed in accordance with
the requirements set forth in the Statement of Work (SOW) The McLasen/Hart PM 1s responsible
for ensunng all accidents, operational problems, and incidents on the project are reported, thoroughly
investigated, and corrected The MH PM must approve in wnting any addenda or modifications of
the HASP and/or workplan. The MH PM wll be responsible for overall implementation of the HASP
and workplan. This will include communicating site requirements and objectives to all on-site project
personnel (MH, RFETS, and subcontractor personnel) and consultation as needed with the SSO, the
HSSs, and the RMRS PM. As required by MH policy and procedure, the MH PM will be responsible
for informing the SSO, the HSS and the Shuft Supervisors of any changes in the work plan, so that
those changes may be properly addressed Other responsibilities include

. Ensuring that the requirements in the SOW are met,

. Preparation of the Plan of the Day (POD),

. Monitoring and ensuning that QA/QC 1s adhered to dunng all operations in
accordance with applhicable documents,

. Authonty over all technical and contractual 1ssues,

RMRSWORK?2 doc
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Managing the development and implementation of the site speaific HASP and Activity
Hazard Analyses,

Performing daily onsite inspections to make certain that the workplan 1s being
followed and taking appropnate corrective action as necessary to correct any
deficiencies,

Performing and documenting formal weekly onsite inspections to identify and correct
new or previously missed hazards, safety violations, and failure 1n hazard controls,
Stopping work, 1f necessary, to ensure personal safety and protection of property, or
where life or property-threatening noncompliance with safety requirements 1s found,
Completing and submutting incident/corrective action reports,

Coordinating with the SSO and HSSs on health and safety matters,

Ensunng that resources are made available for all project related work and health and
safety requirements,

Providing the appropniate momtoring and safety equipment necessary for
implementing thuis HASP,

Suspending field activities. for radiological safety issues and consulting with
Radiological Safety,

Coordinating and communicating with the Shift Supervisors on operational plans,
goals, and objectives to satisfy the requirements of the SOW

Suspending individuals from field activities for infractions of the HASP pending an
evaluation by the SSO and/or the HSSs,

Ensuring that proper controls and work practices are 1n place following any
unanticipated hazard or condition including necessary changes to the HASP, Activity
Hazard Analyses, and workplan,

Escorting employees with injunies or ilinesses to RFETS Medical,

Determuning and posting routes to capable medical facilities and emergency telephone
numbers (including poison control facilities) and arranging emergency transportation
to medical facilities,

Ensuring that all site personnel have obtained the proper medical clearance, all site
personnel have met the appropnate and apphcable traiung requirements and the
appropriate training documentation 1s onsite, and momtonng all team members to
ensure comphance with the HASP,

Implementing emergency procedures as required,

Assisting 1n acaident investigations and implementing corrective actions to any unsafe
conditions or hazards,

Implementation of a corrective action to all contractual non-conformance notices,
Diagnosing the need for and implementing corrective action to the LTTD system to
maintain performance, and

Monstoring and/or ensuning records documentation for all activities meet the stated
requirements.

24



MH-RFETS-IHSS-113-001

3.4 RMRS Project Manager

The RMRS Project Manager 1s the Contractor Technical Representative who 1s responsible for
overall operations dunng fieldwork on the site including the health safety of project personnel during
site activiies and complhiance with apphicable RFETS policies and procedures, and DOE Orders The
RMRS Project Manger 1s responsible for total overall implementation of the RMRS and MH HASPs,
FIP, SAP, IWCP, PAM, and COOPs and protecting surrounding facilities and any potentially affected
communities Other responsibilities of the RMRS PM include

. Performung penodic on site inspections to make certain that the SOW, workplan,
RFETS policies and procedures, DOE orders, FIP, SAP, IWCP, PAM, COOPs, and
HASP are being followed,

. Coordinating with the MH PM and RMRS Health and Safety Supervisor on the
health and safety matters,

. Coordinating and ensuning that the RMRS prowvided resources are available for all
health and safety requirements and other operational requirements,

. Suspending field activities if health and safety of personnel are endangered pending
an evaluation by the MH PM or the RMRS Health and Safety Supervisor,

. Suspending field activities for radiological safety 1ssues and consulting with RMRS
Radiological Safety,

. Ensuning that proper controls and work practices are in place dunng all operations
following any unanticipated hazard or condition including necessary changes to the
HASP or Activity Hazard Analyses, or workplan,

] Implementing emergency procedures as required,

. Assisting 1n accident investigations and implementing corrective actions to any unsafe
conditions

3.5 McLaren/Hart Corporate Health and Safety Manager

The MH Corporate Health and Safety Manager (CHSM) oversees the development and
implementation of the McLaren/Hart Corporate Health and Safety Programs for MH field project
The CHSM will conduct audits of the project for compliance with the MH Corporate Health and

Safety Programs

3.6 SSOC Radiological Engineer

The radiological engineer will be responsible for implementation of all radiological control Thus
includes communicating site radiological conditions to all on site project personnel and consultation
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with the MH and RMRS SS, MH PM and the RMRS PM The specific duties of the Radiological
. Engineer include the following

Implementing the requirements set forth in the radiological control guidelines,
Prepanng Property/Waste Release Evaluations (P/WREs) for release of equipment
from the work area,

Prepanng the Radiological Work Permuts (RWP) if required,

Coordinating and documenting activities with the SSO and HSSs to linut radiation
exposures to levels that are As Low As Reasonably Achievable (ALARA),
Suspending work tn accordance with the Radiological Work Permut (RWP), if one
1s required, or other radiological control guidelines 1n place, if health or safety of
personnel or the environment 1s endangered

3.7 Site Safety Officer (SSO)

The SSO 1s responsible for on site comphiance with and implementation of the HASP The SSO and

ultimately the Project Manager are responsible for the safe conduct of operations The SSO wall
supervise the Health and Safety Specialists (HSS) to ensure that the project and its personnel comply
with all health and safety and radiological requirements of the HASP and Radiological Work Permits
(RWP), if required The specific health and safety duties of the SSO include the following

Ensuning that all PPE and monitoring equipment 1s operational and functionable,
Developing the site specific Activity Hazard Analyses and the HASP,

Reporting to the MH Health and Safety Manager and the MH PM on all health and
safety matters,

Interfacing with RMRS and RFETS health and safety, Radiological Operations and
Radiological Engineening personnel

Prowiding a copy of the HASP to all field crews and ensuning they have read and
understand 1t,

Ensunng that current medical clearance and training documentation are available and
venfying each team member 18 suitabie for work based on the employees traming and
physicians recommendations,

Advising medical personnel of the potential exposures and consequences,
Notifying employees in wniting of integrated air monitonng resuits within 5 days of
receipt of laboratory results,

Obtaining required health and safety equipment and maintaiming equipment on the site,
Conducting daily pre-work health and safety briefings,

Conducting daily site health and safety inspections, document and correct all
deficiencies,

Supervising the HSSs in ensuring project comphance with the HASP and m
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performing all required radiological control activities in comphance with the RWP,
Radiological Engineening and all RFETS Radiological Procedures
Immediately reporting and investigating safety-related incidents or accidents to the
MH Health and Safety Manager and the MH PM,

Overseeing or conducting required health and safety momtonng such as ar
contaminant, noise, and heat or cold stress momtonng,

Performing perniodic inspections of the protective clothing and equipment to ensure
that it 18 properly stored and maintained,

Maintaining a health and safety log including monitoning results and observations,
Suspending work or otherwise limiting personnel exposures if the HASP appears to
be deficient, or if the health or safety of personnel 1s endangered,

Implementing emergency procedures as required, and

Completing incident/accident reports on healith and safety related occurrences

3.8 Health Safety Specialist (HSS)

The HASP for the Mound Site Soil LTTD project 1s implemented by the HSSs The HSSs are
responsible also for assisting the SSO and Radiological Engineenng in ensuring project comphance
with the RWP, if required The specific health and safety and radiological duties of the HSSs include

the following

RMRSWORK?2 doc
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Assisting the SSO in implementing the HASP,

Reporting to the SSO and the SS on all health and safety and radiological matters,
Montonng and ensunng that all site entry records are complete and accurate for each
shift,

Supervision of all maintenance activities associated with heavy equipment and the
LTTD system,

Assisting the SSO in conducting daily pre-work health and safety bniefings,
Coordinating and documenting activities to hmut radiation exposures to levels that are
As Low As Reasonably Achievable (ALARA),

Immediately reporting all safety-related incidents or accidents to the SSO and the SS,
Performing radiological surveys of soils, equipment, and personnel, as required,
Performing radiological air monitoring, as required, following the established
protocol,

Performing source checks and calibrations of the radiological and health and safety
monitoning mstrumentation on each shuft, as required,

Conducting all required air contaminant, noise, and heat or cold stress monitoring,
Maintaining a heaith and safety and radiological control log including monitoring
results and observations,
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Documenting and submutting copies of all formalized radiological surveys and air
momnitoning data to the MH PM or SS,
Drrecting personnel to change work practices if existing practices are deemed to be
hazardous to the health and safety of personnel,
Suspending work in accordance with the Radiological Work Permit (RWP), as
required if health or safety of personnel or the environment is endangered, and
Implementing emergency procedures as required

3.9 RMRS Health and Safety Supervisor

The RMRS Health and Safety Supervisor 18 responsible for total overall comphance with and
implementation of the HASP The RMRS Health and Safety Supervisors responsibilities include the

followming

Develop all health and safety requirements for the project,

Approve the site specific Activity Hazard Analyses and the HASP,

Approve all changes to the site specific Activity Hazard Analyses and the HASP,
Provide assistance to the SSO and HSS on all health and safety 1ssues,

Conduct penodic health and safety inspections of the project and provide a wntten
report on the resuits to the MH PM and SSO,

Ensure prompt reporting of all accidents and incidents, and

Maintain all required health and safety statistical information pertinent to employee
hours worked

3.10 RMRS Field Supervisor/Shift Supervisor

The RMRS Field Supervisor, in coordination with the MH PM and the SSO, will be responsible for
the implementation of the HASP and workplan This will include communicating site requirements
to all on site project personnel The RMRS Field Supervisors specific duties include the following

RMRSWORK?2 doc
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Working with the MH Project Manager 1n the enforcement of the requirements of the
SOW, HASP, FIP, SAP, IWCP, PAM, and COOPs,

Suspending work, as required, to ensure personal safety and protection of property,
or where life or property-threatening non-comphance with safety requirements 1s

found,

Ensuring site permits are obtained before work begins at each site,

Notifying the RMRS Project Manager of any accidents, spills, or emergencies,
Informing facility personnel of activities that will be carned out on a particular day,
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3.12 Subcontractors

Subcontractors are required to implement and adhere to the HASP and the workplan The following
specific responsibilities are included

. Attending site specific onentation and follow the requirements set forth tn thus plan,

. Providing the SSO with copies of Matenal Safety Data Sheets (MSDS) for all
hazardous chemicals brought on the site, and

. Providing copies of all required traiming and medical authonzations to the SSO

3.13 QA/QC Technicians

The QA/QC technicians are responsible for monitoring the operation of the LTTD system and
documenting all results in accordance with the RMRS QAPjP Specific responsibilities include the
following

. Monitoring and logging all LTTD operational performance data,

. Reviewing and venfying all data i1s accurate and complete,

. Notifying the SS and PM of any operational non-compliance with established
momtonng parameters,

. Supervising the collection of performance venfication samples, completion of chamn-of
custody records, and all other requirements in the SAP,

. Communicating operational problems or anomahies with the relief QA/QC tech and
SS,

. Maintaining a logbook of all QA/QC operations,

. Ensuning that all QA/QC documentation satisfies the requirements of the RMRS
QAPjP,

. Coordinating delivery/transfer of venfication samples,

. Compliance with the POD, SAP HASP and the workplan, and

. Ensuning that the FID 1s operated in comphance with EPA Method 25A

3.14 [Equipment Operators

The equipment operators will be responsible for loading and unloading the trays to the LTTD system,
transfernng sosl in the treated stockpile area, and maintaining dust control Specific responsibilities
include the following.

. Adherence to the HASP, POD, and workplan,
. Compliance with the RFETS dust control procedures and application of the soil binder

RMRSWORK2 doc
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Ensuning that all site personnel have met appropnate traning requirements and have
the appropnate training documentation at the site,
Implementing corrective actions to any unsafe conditions and operations deficiencies,
and Implementing emergency procedures as required

3.11 McLaren/Hart Shift Supervisors

The MH S8, 1n coordination with the MH PM will be responsible for implementation of the workplan
and SOW The PM, SS, and SSO will be responsible for the implementation of the workplan This
will include commumcating site requirements, assignments and objectives to all onsite project
personnel The SS is responsible for directing shuft operations and safety The SSUs duties and
responsibilities include the following

RMRSWORK2 doc
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Maintaining a complete, thorough, and detailed logbook of shift operations,
Supervising execution of the daily work plan on the shift,

Maintaining control of treated soil stockpiles,

Enforcing compliance with safety procedures as given in the HASP and in the daily
work activity and tailgate safety briefings,

Drrecting personnel 1n maintaining effective dust control,

Coordinating with the SSO in instructing and enforcing compliance with the PPE
requirements and the QA/QC tech for comphance with the project quality control,
Enforcing site control and work procedures,

Documenting field activities in conformance to the RMRS QAPjP and COOPs,
Communication of all outstanding tasks, 1ssues, and developments durning the shift to
the oncoming relief SS,

Performing penodic site safety walk downs and QA/QC checks of operations,
Performing the shift work activities section of the daily shift tailgate safety bnefing at
the beginming of the shift,

Maintaimng a shift matenals and equipment inventory and coordinating procurement
of needed matenals and supplies with the PM,

Prepanng a daily shift operations report including submuttal of all shift related
operations documentation,

Notifying the MH PM and SSO of potentially unsafe working conditions and of any
operational problems or deficiencies and any and all corrective action taken,
Reviewing all shuft QA/QC records for accuracy, completeness, and conformance to
the reporting requirements, and

Assist in preparing incident/accident reports
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to the treated soils and water to roadways as necessary,

Safe, uniform loading of soil into the treatment trays,

Safe operation of assigned heavy equipment,

Daily shift inspection, maintenance, and documentation of equipment condstion and
readiness and reporting any unsafe conditions,

Comphance with the soil staging and stockpiling plan,

Maintaining awareness of and communication with ground personnel, and
Cleaning up any soul spillage as soon as possible

3.15 Ground Technicians

The ground technicians are responsible for providing ground support to the LTTD operations
Specific responsibilities include the following

Adherence to the POD, HASP, and workplan,

Comphance with the RFETS dust control policy,

Assisting the heavy equipment operator in loading trays by leveling the soil and filling
any voids,

Maintenance of the LTTD dry particulate filters (DPF), treatment tray screens, HEPA
filters, and daily greasing of the blower bearings,

Assisting the heavy equipment operator in unloading the treatment trays and
rehydration of treated soil,

Collecting soil samples as directed by the SS and in coordination with the QA/QC
tech,

Maintaiming a clean, organized, and safe work area, and

Notifying the SS, SSO, and/or HSS of any observed or suspected safety concerns
and/or operational problems

3.16 Health and Safety Technician

The heaith and safety technician 1s responsible for proniding health and safety support for the field
operations Specific responsibilities include the following

Ensure that an adequate supply of PPE is at the dress out area for the shuft operations,
Notify the SS and SSO of any defective matenals and/or equipment and properly tag
it out of service,

Maintain an inventory of all PPE and provide timely notification to the SS and SSO
so that materials may be procured,

Provide support to field personnel through operation of the air trailer,

Properly operate the air trailer to get optimum utihization of the air supply,

Assist the HSSs 1n scanning out field personnel exiting the EZ,
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. Maintain adequate supply of water and electrolyte drinks for the field personnel,
. Assist the HSSs in momtoning for heat stress, and
. Reporting any unsafe conditions or operations immediately to the SS and SSO

4.0 PERSONNEL QUALIFICATIONS

All McLaren/Hart personnel and subcontractor personnel will have received all of the applicable
training as set forth in Section 2 13 of this workplan In addition to these tramning requirements,
additional qualifications are required and will be documented 1n the qualifications matrix Supporting
documentation will be included 1n the individual’s project personnel file which will be maintained in
the field office traller Table-5, Personnel Miimum Qualfications, presents the mimimum
qualfications an individual must meet before assignment to the LTTD operations Twenty-five
percent of the assigned personnel will have at least one month of expenence in operating an LTTDS

Table §
Personnel Minimum Qualifications
Position Minimum Qualifications
Project Manager 3 years expenence working with hazardous and/or radiological sites

2 years expenence 1n operations of thermal desorption field projects

Field Supervisor 2 years experience working with hazardous and/or radiological sites
Previous supervision of at least one successful full-scale thermal
desorption project using the proposed system

HSS Leads 5 years experience as a health and safety professional and at least one
of the following certifications CIH, CSP, ASP, OHST, QSO-CSM,
WSO-CSSD, WSO-CSE, WSO-CST, IHIT with documented
expenence int he construction safety discipline, or demonstrable
knowledge of OSHA Title 29 CFR 1926 “Safety and Health
Regulations for General Construction,” and 29 CFR 1910
“Occupational Safety and Health Standards for General Industry,”
Amencan National Standards Institute (ANSI) standards, NES, and
NFPA standards

HSS (non-lead) 2 years radiological protection/momtonng expenence plus 1 year
occupational health and safety protection/monitonng expenence
Must take and pass the DOE Radiological Control Techmician core
academics exam, the RMRS Industnal Hygiene exam, and an oral
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Table §
Personnel Minimum Qualifications

board exam

Equipment Operator Satisfactory demonstration of ability to operate heavy equipment
6 months expenence working with hazardous and/or radiological
sites or technical school diploma, degree, or equivalent

Ground Techmician 1 year experience in a related or simular field or techmcal school
diploma degree or equivalent

QA/QC Techmician Comprehensive knowledge of computers and Excel software

program
Related technical degree
Traiming 1n QA/QC or related expenence

HST 1 year experience 1n a related or similar field, a techmcal school
diploma, degree or equivalent

5.0 ELECTRICAL AND MECHANICAL PLAN

The remainder of this section presents a general description of the proposed IRV-150 Low
Temperature Thermal Desorption System (LTTDS) Ths system 1s designed around the patented
McLaren/Hart infrared technology Attachment-B 1s a Process and Instrumentation Diagram for the
proposed LTTDS

5.1 IRV-150 LTTDS Description and Specifications

The IRV-150 Low Temperature Thermal Desorption System (LTTDS) s a portable modular umt(s)
used to remove volatile and semi-volatile contammants from soil The design will accommodate
petroleum hydrocarbons, chlonnated, aromatic, and aliphatic solvents, as well as semi-volatiles in the

soil and aggregates

The principle used in this method of soil treatment includes infrared heat, convection heat, vacuum
extraction, and reduced pressure volatilization in a batch treatment system Infrared heaters mounted
above the contaminated soil 1s the pnmary heat source Infrared hight, with some convection heat
from the propane-fired infrared source, heats the top four (4) inches of the soil without heating the
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arr as a transfer medium Upon striking the soil, the infrared energy 1s converted to heat The
effected top layer of soil becomes a large emitter The air flow from the vacuum 1s directed
downward, and the emitted heat from the top layer of soil 1s used to heat the remaiming eight (8)
inches of soil through conduction and convection The temperature differential between the upper
and lower portions of the soil 1s the dnving force and determunes the rate of radiant energy transfer

Once desorption occurs, the introduced air transports these contaminants from the treatment
chamber to a condenser designed to remove the desorbed condensable contaminants from the exhaust
gas stream The carner gas 18 discharged to a granular activated carbon system for polishing to
remove non-condensable and adsorbable contaminants prior to discharge to the atmosphere

The overall effect 1s a batch treatment system capable of desorbing target contaminants from a non-
hquid matnix under a non-oxidative atmosphere and low temperature such that the desorbed
contamunants do not degrade and generate thermal or oxidative by-products Essentially, the
desorbed contaminants undergo a reversible phase change from lhiquid to vapor 1n the treatment
chamber and are condensed back to hiquid in the condenser

5.1.1 Treatment Chamber

Each of four (4) low temperature thermal desorption units consists of an 8 foot x 16 foot steel
contamner with a vacuum extraction chamber, which holds two (2) trays each that are 7 foot
x 7 foot with a 0 010 slotted flat screen in the bottom Attached to the underside of the steel
top and located approximately 8 inches above the soil are infrared heaters The steel top of
the contamer rolls on and off, and the front of the chamber is open n order to load and unload
trays A loader pre-loads up to 2 25 cubic yards of soil into the tray for a combined total of
4 S cubic yards per umt

The burner system consists of 16 infrared heaters per LTTDU Each umit 1s connected to a
gas mamfold which has a flow control valve for each heater The propane fired infrared
heaters are equipped with a regulator which meters the propane at 4-6 psi into the umit’s
manifold At the propane source there 1s a high pressure regulator and an excess flow control
valve which will stop the flow of gas to the system 1n the event of a fire or low pressure
conditions The remote gas shut off valve can be easily accessed for shut down of the entire
system should the need anse

A thermocouple 1s located in the treatment chamber vacuum manifold to momitor the
desorption process and ensure that treatment conditions conform to design parameters
necessary for effective and proper desorption and collection of the target contaminants The
temperature 18 read and recorded at fifteen minute intervals A temperature probe will be
nserted into the soil to venfy that the soil temperature corresponds with the mamfold
temperature or if further treatment is required
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The following delineates the LTTDS specifications

Heater Temperature 1,200°F

Soil Temperatures Range 180 - 600°F

Operational Heat 1 28 million BTU/hr/umt
Soil Capacity 4 5 cubic yards/unit
Work Space Needed For System 16,000 Square Feet

Fuel Requirements 1,500 gallons LP gas/day
Air Turnover 1,500 CFM/umit

Soil Target Temperature 180°F

Residence Time 30 munutes at 180°F
System Soil Production 3 cubic yards/hr

System Soil Production 60 cubic yards/day

5.1.2 Dry Particulate Filter

The most widely used type of dust-collection equipment 1s the fixed substrate cyclone, 1n
which dust-laden gas enters an expanded chamber and flows through a filter fabnc This
pnmary dry particulate filter (DPF) removes particulates larger than 5 0 mucrons and protects
the subsequent and more refined filtration of the HEPA filtration system The dry particulate
filter 1s the bottom component of the treatment chamber The specifications for the filter
fabnc are given in Attachment-C

5.1.3 Condenser and Chiller

Following the dry particulate filtration, the air enters the condenser The condenser is made
of fin and tube construction with an actual capacity of 8,000 cfm and capability of removing
2,000 pounds per hour of water or SVOC and VOC emussions The system has an estimated
rated efficiency of up to 80 % removal of SVOCs and up to 60% removal of total VOCs at
their individual saturated vapor pressure It 1s installed 1n hine to condense and remove the
desorbed contaminants from the carner gas stream It 18 installed after the two dry particulate
filters to further prevent potentially radioactive dust from escaping the system

The single stage condenser 18 designed to recetve an air stream at a flow rate of approximately
6,000 scfm and a maximum temperature of approximately 400°F The condenser coils are
coated with a phenolic resin, Heresite, to provide chemical resistance to the offgas The
specifications for the coating are presented in Attachment-D The generated condensate 1s
transferred by an air diaphragm pump into a collection tank situated at the edge of the
exclusion zone
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In order to operate the condensers at these parameters, the condensers are coupled to a chiller
whuch uses propylene glycol and water as the cooling media The total cooling capacity of
the chiller 1s approxamately 300 tons or 3,600,000 BTU/hr (STP) This cooling medsa 1s non-
contact relative to the carnier gas passing through the condenser and has no potential for cross
contamination The entering gas stream is cooled to less than S0°F before exiting the
condenser Temperatures of the outlet coolant and inlet and outlet air temperatures will be
monitored and recorded every 15 minutes

The condensate products are transferred from the collection tank in the condenser to a
temporary storage tank using an air diaphragm pump

5.1.4 HEPA Pre-Heater

A 72kw pre-heater 18 placed in line after the condenser to raise the temperature of the air
entering the HEPA to above 80°F The pre-heater 1s installed to increase the air temperature
above the dew point and thereby prevent condensation within the HEPA filter housing and
ultimately failure of the HEPA filter The pre-heater requires a 480 V, 3-phase electrical
supply and pulls 86 6 full load amps.

5.1.S HEPA Fiiter

Following dry particulate filtration, the offgas 1s further filtered with a dual 0 3 micron huigh
efficiency particulate air (HEPA) filter which 1s 99 97% efficient A stationary HEPA filter
unit will be used for this purpose This HEPA filter will prevent particulates from leaving the
stack and will pass a “D O P * test to demonstrate the 0 3 micron particle removal efficiency
Attachment-E presents the HEPA filter specifications

5.1.6 Vacuum/Blower

The LTTDS utihzes a vacuum extraction system in combination with heat to produce a very
effective and rapid means of contamnant desorption The vacuum portion of the system has
two functions First, it acts as a conventional vacuum extraction unit, with heat added to
enhance the effects. Second, it serves as a pressure reduction system The vacuum chamber
and the soil compartment 18 placed under low pressure A pressure gradient is created The
vacuum ranges from zero to fifty inches of water column depending on soil physical
characteristics This reduction in pressure reduces the boiling points of the contamination
constituents that are to be extracted This allows the LTTDS to remove heavy (lugh boiling
point compounds) contaminants at lower temperatures

The vacuum system of each tray 1s compnsed of stainless steel 0 010 slot flat screen which
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1s 7 feet x 7 feet These screens, located at the bottom of the tray, open into a chamber which

1s connected to a manifold with a 12 inch outlet The mamifold of the LTTDU 1s connected
to a vacuum blower which moves up to 5,000 CFM of air at up to 50 inches of water column
The blower 1s dniven by a 75 HP electnic motor which is powered by a 480 volt, 3-phase
electric motor which has a 90 FLA The blower draws air through the entire system

5.1.7 Electrical Power

Electrical power 1s provided through a main panel provided by RMRS A total of 1,200 amps
480 VAC circuit 1s recommended The specific requirements are presented in the Electrical
Plan (Attachment-F) and summanzed in Section 5 4

5.1.8 Instrumentation and Controls

McLaren/Hart has developed an instrumentation and control system 10 provide quality control
1n the operation of the LTTDS The design of the instrumentation and control system 1s
based largely upon our past expenence working at the RFETS The instrumentation and
control system 1s designed to meet the quality assurance requirements for process control
which 1s specified in the Standard Operating Procedures for the LTTDS operation

Dunng the operation of the LTTDS, all of the process parameters will be momtored remotely
through the use of process momtoring controllers and various other parameter specific
momitoring components

The air temperature, vacuum, differential pressure, soil temperatuie, air flow velocity, total
hydrocarbon concentration and humidity will be morntored at specific points throughout the
LTTDS Each monitoring point and parameter 1s identified and located on the Process and
Instrumentation diagram (Attachment-B) All data will be collected and digitized by the
microprocessor of the monitor controller and transmitted to a main control computer
AnaWin software will be used to convert the digital signal from the transmutter and record the
data for the specific parameter The system will be set up with ten critical alarm outputs that
will prompt workers as to specific parameter events The alarm output will activate an alarm
light on a display located at a pont that will be observable from both the exclusion zone and
the support zone Alarm parameters such as dry particulate filter differential pressure, HEPA
differential pressure, opacity, total hydrocarbon excess emissions, and target soil temperature
will be included in these alarm functions

5.1.9 Granular Activated Carbon

A modular granular activated carbon filtration system (GAC) s installed after the HEPA
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filtration system and before the stack The GAC system 1s filled with approximately 10,000
pounds of 4x6 sieve size coconut shell activated carbon The GAC will remove up to 95%
of the VOCs and polishes off the exhaust gas stream before being discharged out of the stack
The specifications for the granular activated carbon are given in Attachment-G

5.1.10 Stack

The exhaust gases are vented to the atmosphere through a 19 inch 1d stack which 1s
approximately 16 feet in height The exhaust gases are momtored for total VOCs, opacity,
humudity, temperature, and air velocity Total VOCs are measured by a flame ionization
detector using EPA Method 25A. The opacity 1s determined by an optical system which
measures hight diffraction and uses fiber optics to transmit this measurement to a sensor The
air velocity 1s measured by a vane anemometer which 1s connected to a transmitter The
relative humidity and temperature are measured by a special probe and transmutter

5.2 Feed Preparation

Based upon site charactenzation data, hmited feed preparation will be required The feed preparation
for this project wall include the manual separation of objectionable debns from the contaminated soil

The IRV-150 LTTDS can handle debns up to 12 inches in diameter This process will help maintain
the efficiency of the LTTDS by creating a consistent feed size for batch processing Soil will be
prepared on a batch basis to equal the estimated throughput of the LTTDS

$.3 LTTD System Efficiency

Each LTTDU consists of a treatment chamber which will hold up to approximately 4 5 cubic yards
of soil The soil will be treated over a prescribed duration Four (4) of these umts will be used at the
site and will be operated a mummum 20 hours per day Ths configuration will provide an
approximate capacity of 60 cubic yards per day as measured by the tray capacity

Based upon past projects which used the LTTDS, the expected downtime 1s 16 7% or an average of
four hours per day per LTTDU Downtime 1s attnbuted to performing general maintenance,
obtamning parts, and making adjustments to system controls While a umit 1s expenencing downtime,
the other LTTDUs will continue to operate In addition, contracts with local vendors and
maintenance companies will be executed in order to address any mechanical difficulties which may
arise
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The LTTDS can remove at least 99% by weight of the toxic volatile organic substances (TVOS) from
the contaminated soil The LTTDS has proven to be effective in removing at least 99% of heavier
hydrocarbons from soil contaminated with #2 fuel il The condenser system can remove up to 80%
by weight at saturated vapor pressure of the semi-volatile organic compounds (SVOCs) from the
LTTDS air stream exhaust and up to 60% by weight at saturated vapor pressure of volatile organic
compounds (VOCs) prior to being discharged into the atmosphere Actual removal efficiency 1s a
function of the partial pressure of the contamnant and will vary depending upon the contaminant level
in the so1l The GAC can remove up to 95% of the residual VOCs The removal efficiency of the
GAC 1s also influenced by the contaminant level in the soil

The residence time for this project will be determined duning the course of the shakedown and
baseline run The soil selected for the baseline run test should be representative of the worst case of
matenals to be treated (e g , moisture content and concentration of contaminants) The soil used in
the shakedown run should be clean soil known to be free of any contamination

5.4  Electrical Requirements

The electnical requirements for the proposed LTTDS are presented m the following table All
electrical power and distnbution panels will be provided by RMRS  Attachment-F presents the
Electncal Plan All winng is specified to NEC standards and the RFETS requirement for 75°C
insulation

Table-6 Electrical Requirement Summary Table

Component No. | HP | Volts | Phase | Hz | NEC
Blower 2 75 460 3 60 | 96
Chiller 3 120 460 3 60 | 548
Pump 1 30 | 460 3 60 | 40
Blower 1 15 460 3 60 21
HEPA Pre-Heater 2 | 72kw | 460 3 60 | 904
Hydrocarbon Analyzer | 1 | NA | 110 1 60 | 20
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Table-6 Electrical Requirement Summary Table
Utility Outlets 6 NA 110 1 60 20
Monitor Controllers 2 NA 110 1 60 20

The LTTDS will require 480V, 3-phase, and an electrical feeder with a total amperage of 1200

5.5 Propane Supply

Propane tanks and the main supply lines will be provided by RMRS There will be a storage capacity
of 8,000 gallons mmmum Vapors will be regulated A vaponzer provided by McLaren/Hart will
be used to ensure an adequate supply of vapors (80 gallon/hour) Piping fiom the RMRS propane
supply tanks will be three-quarter (3/4) inch schedule-40 black iwron pipe The vaporizer will be
connected at the termunation point and a one (1) inch flexible hugh pressure gas hose will be used as
necessary to extend the propane supply from the vaponzer point to the disinbution manifold Two
(2) inch high pressure flexible hose will be manifolded off the vaponizer A one (1) inch high
pressure flexible hose will be mamfolded off the two (2) inch distnbution mamfold to each of the
LTTDUs The two (2) inch distnbution line will have a pressure regulator set at 12-14 psi to supply
propane to each group of the LTTDUs A low pressure regulator set as 4-6 pst will regulate propane
to the distnbution manifold on each LTTDU

5.6 Condensate Collection, Storage and Management

Condensate will be transferred from the condensers to a 6,000 gallon double walled carbon steel tank
for temporary storage and setthing of particulates using a one and one-half inch air diaphragm pump
The condensate will be pumped to the RMRS 10,000 gallon storage tanks using a one (1) mch air

diaphragm pump

Flanged connections will be made at each of the RMRS tanks using 4 inch flanges rated at 150 ps1
connected into MNPT 4 x 2 bushing Hose connections will be made into an elbow using a threaded
female cam lock fitting

5.7 Illumination

The site wiil be 1lluminated using at least four (4) combination hight plants and power generators
Each light plant has four metal halide lamps on a mast which can be extended 12 - 30 feet Each lamp
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produces 0 5 foot candles of light and will dluminate up to 82,000 square feet Three plants will
provide a combined illumination of 6 0 foot candles over an 82,000 square feet area

6.0 STANDARD OPERATING PROCEDURES FOR MOUND SITE LTTD
OPERATIONS

6.1 Purpose

The purpose of these standard operating procedures is to establish the basis for the standardization
of procedures for the conduct of operations associated with the thermal treatment of Mound Site Soil
The intent of these standard operating procedure 1s to ensure conformance to estabhished policies and
procedures for conducting such operations at the Rocky Flats Environmental Technology Site

6.2 Objective

The objective of the standard operating procedures 1s to ensure that all operations are conducted 1n
conformance to the statement of work and that quality control 1s applied to every aspect of this
operation This document may be modified as needed to satisfy this objective

6.3 Pre-Project Submittals

This section describes the submittals required under the statement of work prior to begmnnng onsite
operations These submuttals will provide the guidance for conducting their related project task

6.3.1 Heaslth and Safety Program

The McLaren/Hart Health and Safety Program Manual has been amended to conform to the
requirements established for the RFETS This document will govern the admunsstration and
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execution of health and safety policies, procedures, and programs used by McLaren/Hart A
copy of this manual will be maintained onsite for review and reference as needed No
modifications or amendments can be made to this document without approval by both RMRS
and McLaren/Hart

6.3.2 Health and Safety Plan

The McLaren/Hart Site-Specific Health and Safety Plan (HASP) has been approved by
McLaren/Hart, RMRS, and RFETS Radiological Engineening Multiple copies of this plan
will be maintained onsite for review and reference as needed This document will govern the
health and safety aspects of the conduct of operations dunng the execution of this project
The HASP can be amended and modified as necessary to address new and/or changing
conditions All amendments and/or modifications must undergo a formal review and approval
process by McLaren/Hart, RMRS, and RFETS Radiological Engineering before any such
changes can be impiemented Only controlled copies with fully executed signature pages will
be acceptable

6.3.3 Electrical and Mechanical Plans

The electncal and mechanical plans have been submutted and approved by RMRS The
McLaren/Hart LTTDS will be installed according to these approved plans No modifications
to the approved plans can be made without the approval of RMRS, McLaren/Hart, and
RFETS authonized personnel Any such modifications cannot be implemented prior to this
approval Copies of any approved modifications will be maintained onsite for review and
reference Documentation of any such changes will be maintained in the project files

6.3.4 Training and Qualification Records

A training matrix has been submutted to and approved by RMRS documenting that all
personnel have met the necessary training requirements for their job title A copy of ths
matrix will be maintained onsite for review and reference Any personnel whose training
records indicate that they are near an expiration date will have that affected traimng class
highhighted Those personnel will complete an update to this requirements at least two weeks
in advance of the expiration date Copies of the certificates for traiming, medical clearance,
drug screening, and fit test will be maintained onsite 1n the project personnel records

A qualifications matrix has been submitted and approved by RMRS demonstrating that
assigned personnel meet the mimimum requirements specified in the SOW Copies of
reference checks and brief expenence profiles will be maintained onsite in the project records
These records will be updated as necessary to document any new or additional qualifications
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6.4 Health and Safety

The conduct of operations will follow the guidelines given in the Site-Specific HASP  All assigned
personnel are required to sign-off on an acknowledgment sheet after receiving instruction on the
HASP Subsequently, all assigned personnel are required to comply with the requirements set forth
in the HASP Failure to follow the requirements of the HASP can result in progressive disciplinary
action up to and including suspension from the job site

Any modifications and amendments to the HASP must be reviewed by all assigned personnel Each
assigned personnel 1s required to sign-off on any and all amendments or modifications to the HASP
before continuing with operations

Documentation of personnel acknowledgment of having reviewed and/or approved the HASP and
amendments and/or modifications will be maintained 1n the project records No personnel who have
not reviewed the HASP and modifications and/or amendments or who fail to acknowledge that they
understand the HASP and any amendments or modifications will not be permutted on the job site until
that person clearly understands the HASP and its requirements

A daily tailgate safety meeting will be held for each shift before beginming site activities This meeting
will be conducted by the Site Safety Officer (SSO) This meeting will address both general health and
safety 1ssues and specific safety 1ssues and specific 1ssues related to the safe conduct of operations
All personnel are required to attend this meeting and sign-off on an attendance sheet These
attendance sheets will be maintained in the project records

Each day, an individual from the operations crew will give a short safety presentation on a job specific
topic The purpose of this procedure 1s to encourage acttve participation in mamtaining a safe work
site At the end of the project, three cash safety awards will be given in the amount of $300, $150,
and $75 The amount will be given based upon peer review and recogmition for their contributions
to a safe job

6.5 Operations of the IRV-150 LTTDS
6.5.1 Setup of the IRV-150 LTTDS

The IRV-150 LTTDS will arrive onsite in modular form Each of two skid units will come
fully assembled so that the only connections required for setup and operations will be for the
ductwork, instrumentation and control, condensate transfer and electrical power supply Each
skid will consist of a condenser, pre-heater, HEPA filter, and vacuum blower

The remainder of the setup and operation will be conducted according to the procedures
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outlined in the IRV-150 Operators Manual

6.5.2 Operator Aids

The following operator and/or mnstruction manuals will be maintained onsite for review and
reference as necessary to ensure proper operation and maintenance of individual components
of the IRV-150 LTTDS

(1) Fisher Controls Instruction Manual, Senes 64 and 67 LP-Gas Regulators

(2) Equumeter Inc Regulator Installation and Maintenance Instructions, 143-80 Service
Regulator

(3) Equimeter Inc  General Safety Instructions for Gas Regulators

(4) Newport Electromcs, Inc, HX11, HX12, and HX13 Relative Humidity/Temperature
Transmitters

(5) Chuicago Blower Corporation, Safety-Installation-Operating and -Maintenance
Instructions Design 53 Pressure Blowers

(6) Westinghouse, Instructions for A200, Size 3 or 4, 3 Pole Motor Controller
(7) Ashcroft, Instructions for the Installation and Use of the Ashcroft B - Metal Thermometer
(8) Ashcroft, Industnal XLDP Low Pressure Transmitter Installation Instructions

(9) ALGAS Industnies Inc , Installation Operations and Maintenance Manual, 40/40H and
80/40H Direct Fired LP Gas Vaponizers

(10) Dwyer Instruments, Inc , Operating Instructions and Parts List, Magnahelic
Differential Pressure Gage

(11) Dwyer Instruments, Inc, Air Velocities with the Dwyer Pilot Tube
(12) Setra, Operating Instructions Senies C230 Pressure Transmutters

(13) Dwyer Instruments, Inc, Specifications-Installation and Operating Instructions Series
640 Air Velocity Transmutter

(14) WIKA Instrument Corp, Installation and Operating Instructions for Model
89X 13XXX and 89X 23XX0 Piezoresistive Transmtters
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(15) Watlow Process Systems, Control Panel Installation and Maintenance Manual
(16) Datatest, Instruction Manual Model 90A/90AS Visible Emissions Momitor

(17) Watlow Controls, User's Manual Senies 988 1/8 DIN Microprocessor-Based
Temperature/Process Controller

(18) Watlow Power Controls, User’s Manual DIN-a-mite Style C Solid State Power Control

(19) Watlow Controls, User’s Manual Din Rail Mount Limut or Temperature control Senes
92

(20) Thermo Environmental Instruments Inc, Model 51, Heated Total Hydrocarbon
Analyzer Instruction Manual

(21) Japan CBM Corporation, Citizen Dot Matrix Printer Model 1DP3535 User’s Manual

(22) Crane Deming Pumps, Instailation, Operations and Maintenance Manual 2150 Senes
1 1/2" Ported Air Operated Diaphragm Pump

(23) Crane Deming Pumps, Installations, Operation and Maintenance Manual Series 2100
1" Ported Air Operated Diaphragm Pump

(24) Honda Power Equipment, Owner's Manual Trash Pump WT20X, WT30X, WT40X

(25) Wilkerson Corporation, Installation and Maintenance Sheet Lubncator Model L.18 and
L28

(26) Bamneby and Sutcliffe Corp , Operating Guide for Filter Installation, Filter Change,
Maintenance, and Spare Parts for Senes C, Senes CM, and Senes KE Bag-In, Bag-Out

Housing
(27) McLaren/Hart, IRV-150 Operators Manual
(28) Watlow Anafaze, MLS Senes User’'s Guide

(29) Watlow Anafaze, AnaWin™ User's Guide

(30) Trane RTAA-IOM-3 Installation, operation, and maintenance manual, Air Cooled
Senes R Rotary Liquid Chullers
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(31) RMRS, Job Aid JA-MND-001, Condensate Tanks T-101 and T-102 Operating
. Instructions

6.6 Pian of the Day

The Plan of the Day will be prepared by the Project Manager and posted on the daily activities board
in the field office trailer A meeting wiil be held daily at the beginning of each shift All assigned
personnel are required to attend An attendance sheet will be mantained for each shift and signed
by all attendees No one will be allowed to work onsite without having received and/or reviewed the
contents of this meeting

The Project Manager and/or lus designee will conduct the meeting The Site Safety Officer and/or
lead Health and Safety Specialists will present a daily tailgate safety bniefing during this meeting

Specific task and job assignments will be made A discussion of the site operations activities will be
presented Operations activities which may be included are as follows

(1) Treatment activities and special requirements
. (2) Maintenance and repair activities
(3) Waste transfer operations
(4) Emergency shutdown procedures
(5) Alarm checks, tests and inspections
(6) Special test (1 ¢ DOP test, collection of SUMMA Canusters)
(7) Safety equipment checks, tests and inspections
(8) Sampling activities and requirements
(9) Job specific safety briefing
(10) Lockout/Tagout actions

(11) Tours and audits

RMRSWORK?2 doc
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(12) Job task related traiming
(13) Other planned activities

(14) Matenal, equipment and personnel requirements for specific tasks

The Shift Supervisor and SSO will ensure that all activities are conducted according tot he Plan of
the Day A wntten record with the signatures of these personnel 1n attendance will be maintained 1n
the project records

6.7

Shift Operating Rounds

The Project Manager, Shift Supervisor, SSO and QA/QC technician will conduct periodic rounds of
the job site and LTTDS for the purpose of inspecting and momitoring conformance to establish
procedures and/or operating practices Controlled logbooks will be maintained by each responsible
individual

6.7.1 Project Manager

The Project Manager will conduct a daily inspection of the jobsite and consuit with the SSO,
SS, and QA/QC techmicians to ensure that all appropnate logs and records are being
maintained Any issue resulting from this inspection will be documented along with the
resolution of those 1ssues An action item notice will be 1ssued if warranted, with a specific
tie for completion and comphance with the notice

6.7.2 Shift Supervisor

The SS 1s responsible for ensuring that all action items for hs/her shuft are promptly
responded to and documented and that operations are conducted according to the workplan
and POD The SS is responsible for ensuring that all shift operations personnel are advised
of any and all apphicable action item notices and for obtaining the signature of all affected
personnel as having received, understood, and complying with any such notice The SS 1s
responsible for requesting any assistance deemed necessary for complying with the action item
notice

6.7.3 Site Safety Officer

The SSO is responsible for conducting operating rounds to ensure comphance with the
HASP, POD, tailgate safety bnefing, Radiological Engineening Control Manual, and RFETS
Health and Safety Policies The SSO will 1ssue action item notices, if warranted, and/or stop
work notices for any new or changing conditions and/or unsafe operations

RMRSWORK?2 doc
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The SS and PM will be advised promptly of any situation as discussed previously The PM
and SS will ensure that the conditions are promptly mitigated 1n order to mantain a safe
working environment

6.7.4 QA/QC Technician

The QA/QC technician 18 responsible for maintaining operations data relevant to the
controlled operation of the LTTDS The QA/QC technician will 1ssue action item notices to
the PM, SSO, and SS as warranted for any out-of-control conditions

The PM, SSO and SS, as applicable, will promptly respond to any such notifications and
provide a wntten response documenting the necessary corrections have been made The
QA/QC technician will provide a written response to any action item notice that the PM or
SS mught make
NOTE
All shift operating rounds will be documented and maintained in the project records

6.8 Lockout/Tagout Procedures

Any and all work associated with the maintenance of the IRV-150 LTTDS which poses a threat or
nsk to the safety of the assigned personnel The environment, and or equipment due to the
unexpected energization, startup, release of stored energy, or release of hazardous material from the
equipment will require lockout/tagout (LO/TO) of the affected equipment Thus activity will follow
the guidelines set forth in the RFETS lockout/tagout procedure 1-15320-HSP-2 08 This includes
all applicable requirements for requesting a LO/TO, work under a LO/TO, removing LO/TOs,
altering boundanes, corrections, corrective actions, and traiming requirements No one shall operate
equipment that 1s under a LO/TO

All assigned personnel shall recerve instruction in the LO/TO procedure Records documenting having
recetved LO/TO training will be maintained 1n the project records

The PM 1s responsible for ensuning that the LO/TO procedures 1s followed The SSO will complete
the documentation for the LO/TO and ensure that all affected personnel meet the training
requirements The maintenance activity will be undertaken only upon completion of the review,
ventfication, approval, and 1ssuance of 8 LO/TO form RMRS

A copy of the LO/TO procedure shall be maintained onsite in the field office traller This procedure
1s available for all personnel to review

RMRSWORK2 doc
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6.9 Control of On-Shift Training

This procedure addresses the requirements set forth in RFP 1-31000-COOP-003, Conduct of On-
Shuft Training, for developing, enhancing, and venfying the skills and knowledge of shift operations
and support personnel This procedure shall be used in conjunction with the daily operations plan and
tailgate safety meeting to ensure that assigned personnel are qualified to properly and safely perform
assigned tasks On-shift traiming shall be conducted so that shift personnel receive traming on the job
and as much operating experience as possible

The PM, SS, SSO and lead HSS’s will conduct traiming as necessary for new job assignments and/or
operations not previously addressed in any of the other traming programs  All affected personnel will
participate in the on-shift traimng before undertaking a new job assignment and/or operation

The SSO will maintain record documentation of all training 1n the traimng matnx files These records
will be updated after each tramning event with sign-in sheets, course content, and instructor

6.9.1 Training Procedure

All personnel will participate 1n on-the-job traming for safe and efficient operation of the IRV-
150 LTTDS Ths traimng will be a systematic approach to the operations of the IRV-150
LTTDS and include the following

(1) The theory of operations

(2) Design components and function
(3) Normal operating parameters

(4) Maintenance operations and procedures
(5) Routing operating procedures
(6) Special operating procedures

(7) System operating safety

(8) Emergency shutdown procedures
(9) Return to operation procedures
(10) Weekly shutdown procedures
(11) Weekly startup procedures

All affected personnel shall attend these training sessions Thus traimng will include classroom
nstruction, oral examination, and performance evaluation

Each day a special safety and operations topic will be presented during the tailgate safety
meeting and operations briefing The PM, SS, SSO, and lead HSS's will provide continuous
performance evaluation of assigned personnel Remedial instruction will be given to assigned
personnel who fail to meet satisfactory performance cntena as determined by on-shift oral

RMRSWORK?2 doc
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examination

6.10 Shift Relief and Turnover

This procedure follows the requirements set forth in RFP 1-31000-COOP-007, Shift Relief and
Turnover, for establishing the requirements, guidelines and actions to be taken to dunng shift relief
and turnover to ensure effective commumcation of the IRV-150 LTTDS performance and operating
parameters, routine and scheduled shift activities, and unusual or abnormal conditions This
procedure shall be followed at all times

The PM wll estabhshed and maintain a list of operations and the support groups requires for shuft
relief and turnover He or she will review and approve or reject exceptions to this procedure The
PM will assign site safety and momtoring requirements to the SSO and IRV-150 LTTDS operations
requirements to the SS The QA/QC technicians will be assigned specific requirements relevant to
maintaining quality control on the operation and performance of the IRV-150 LTTDS

The PM, SS, SSO and QA/QC technicians will interact during a shift relief and turnover briefing
Each offgoing SS, SSO, and QA/QC techmcian will prepare brief shift operations reports and
detailing events and/or activities related to their job function and bnief lus/her relief on the status of
his/her related job assignment

The PM will ensure that this shift relief and turnover is effectively implemented The PM also will
maintain awareness of the IRV-150 LTTDS and process operating parameters, routine and scheduled
shift activities, and off-normal conditions

6.11 Communications Criteria

This procedure will be followed for ensunng a complete and consistent exchange of information and
nstruction This procedure will follow the instructions and guidelines set forth in RFP 1-31000-
COOP-015

The PM will ensure that the commumcations cntenia in this procedure 1s implemented, that
communication equipment is adequate, available, and maintained, and penodically survey the job site
to ensure that all personnel can be alerted to emergency situations

All operations and support personne! will conduct operational communication in accordance with this
procedure and report and defective communication equipment Operations and support personnel
will ensure that each communication contains information or directions necessary to successfully
achieve the desired resuit

All personnel will be briefed on the requirements of this procedure and monitored for comphance with
RMRSWORK2 doc
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the specific mstructions This will be included as part of the indoctrination of all assigned personnel
The hfe safety/disaster warning system will be fully explained to all assigned personnel

6.12 Pre-Evolution Briefing

This procedure established the process for preparing, scheduling and conducting Pre-Evolutions
Briefings to identify and address Conduct of Evolution to mitigate potential tmpacts to the public
health, safety or the environment resulting from a scheduled evolution This procedure applies to the
conduct of operations of the IRV-150 LTTDS and associated activities only and shall follow the
applicable requirements set forth in RFP 1-31000-COOP-011

6.13 Quality Control

The parameters for process quality control of the IRV-150 LTTDS operations at the mound are
presented 1n the following table

Table 7: Summary Table
IRV-150 LTTDS
Process Quality Control

Soil Treatment Temperature
Target Temperature 180°F
Residence Time 30 minutes
Dry Particulate Filter
Normal Differential Pressure <25 inches W C
Change Out Differential Pressure 225 mches WC
HEPA filter
Baseline Differential Pressure 15 inches WC
Warning Differential Pressure S inches W C
Shutdown / Change Dafferential Pressure 9 inches W C
Condenser

Chull Water Inlet 20-35°F
Chill Water Outlet 25-40°F
Outlet Air 25-45°F

LTTDU Vacuum Chamber
Normal Vacuum <25 inches W C
Abnormal Vacuum-Clean Screens > 25 inches WC
RMRSWORK2 doc
07/30/97

51




MH-RFETS-IHSS-113-001

Air Flow
. Total System 3200-4800 CFM
Each ¥ System 1600-2400 CFM
FID
Normal < 84 ppm
Abnormal > 84 ppm
Opacity
Warning 2 10%
Stop Work > 15%
@
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HEAF

HEAF DISPOSABLE MEDIA HIGH
EFFICIENCY AIR FILTERS

‘ ne Andersen 2000 Inc HEZAF air poliution con
trol equipment ine inciudes tnree different types
ot filtration devices for the removal of sticky olly
or hquid aerosol particuiate matter rrom exnaust
gas streams VOC's (volatile organic com
pounds) often are present in this form These
three units are *1e Miini-~Z A= the =ias-3ec
HEAF anc the Rotan Jrum HZAF Tne Mini
HEAF 1s used for gas nows oetween 0 and
3,000 actm at its iniet ~ne riai-dec AEAF unitis
used for gas flows tror 30C 1© 15 000 acm at
its inlet The Rotarv Drum or (DF) HEAF unit 1s
used ror gas flows rrom S 000 t0 100 000 acfm
at its inlet Al of tnese HEAF units operate using
the same collecton mecnanism anc the same
nitration media The nlter meaia 1s a nberglass
or polyester mat maae 22 0" random fbers
naving a alameter 9" aporoximateh 7 microns

and a denstty of 066 0z, 1% Tne gas 's
drawn through the filter media at a face '
vetocity of petween 1 30C anc * 80C & mi-
The niter media 1s about /g thick under
these flow conditions Partcuiate matter
impacts on the npers and 's separated rom
the gas stream Low viscosity ngquids col
lected from tre gas stream migrate througn
the tlter media anc are thiowr off the bacx
sige 2 ne llter macia 28 arger nguic
aroplets See ~igure 1 "nese droplers 0ass
througn the 2xhaus .ar and are imgactac
on a mesn 'ype mist secarator at the .an
gxnaust The more vISCous COMPOoUNCS
which are collected on the ulter media
reman in the niter media and sventually i
negin to oina it off When gas flow througn
tne filter media degrades 10 a predeter
mined level the niter meaia 's changea
aither manualdy or automaucally 1© 2xpess
rresn “ilter meaia ¢ the ges stream

FIGURE 1 ,
@ HEAF OPERATION .~
GAS FLOW
GAS FLOW ——— i
ﬁ '
DROP BREAKS
FROM FIBER
(APPROX 10010)
soLIDS . / \
“BLIND" ~
MEDIA C C)
.o,
[ ]
L] . R ° ° .
T e FIBERS COATED
b °. SURFACE TENSION HOLDS
LIQUID DROPS UNTIL DRAG
FORCE EXCEEDS SURFACE
| TENSION
SOLID
OR SUBMICRON FILTER MEDIA RANDOM GLASS
’ TAR AEROSOL OR POLYESTER FIBER MAT Q
(LIQUID)

ANDERSEN 2000 INC
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Licensee of
ESA&RDA;iE’Eth

September 1995

FINNED TUBE COATING SPECIFICATION

Finned tube coils shall be protected with a pure phenolic
thermosetting resinous coating Metal preparation to provide a
surface profile shall include degreasing and etching or
phosphatizing by immersion.

The coating shall be applied in multiple coats by immersion
After each immersion, the coating shall be partially cured in an
oven. Following the final immersion and the aprlication of one
(1) spray coat, the coating shall be totally cured in an oven.

The total D.F.T. of the coating shall be approximately 2 mils,
thereby providing good protection without adversgely affecting
heat transfer. D.F.T. varies depending upon fin spacing and the
number of tube rows in depth. The coating shall withstand dry
heat up to 205°C. (400°F.), and show no sign of attack after
3,000 hours of salt spray test to A.S T M Speclfication Bl1l7

The coating shall be Heresite P-413 baking phenclic with
plasticizer or approved equal

822 SOUTH 14th ST, MANITOWOC, WISCONSIN 54220
(414) 684-6648 FAX (414)684-0110
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~ HERESITE

THE LEADER IN
CORROSION PROTECTION
FOR FINNED TUBE COILS

HERESITE.

PROTECTIVE COATINGS INCORPORATED

822 SO. 14th STREET, P.Q. BOX 250 REPRESENTED BY
MANITOWOC, WISCONSIN 54221-0250

TELEPHONE: 414-684-6646
1-800-558-7747

FAX: 414-684-0110




INTRODUCTION

The first HERESITE coating application to the exterior surfaces of finned
tube coils took place in the early 1950s Since that time the HERESITE baking
phenolic coating has effectively demonstrated its value 11 protecting heat
transfer coils from corrosive attack, thereby appreciably increasing equip-
ment service life The excellent chemical and temperature resistance coupled
with the good heat transfer properties of the HERESITE coating have made
possible the outstanding results being obtained.

HERESITE — DESCRIPTION

HERESITE is the registered trademark for our pure phenolic thermo-
setting resinous coatings

We feel it is important to emphasize that HERESITE baking phenolic
coatings are manufactured and sold only by Heresite Protective Coatings and
their representatives The application of the HERESITE baking phenolic coat-
1ng to finned tube coils is performed at our plant 1n Manmitowoce, Wisconsin and
our licensees in the US and Canada. Pleagse contact us for these locations

HERESITE — ADVANTAGES

Practically all types of finned tube coils used for oi, water, air, gas and
process cooling (and heating), as well as large condensing coils can be
HERESITE protected against damaging environments The HERESITE coat-
ing of air-conditioning and industrial process coils exposed to corrosive
fumes and salt atmosphere is on the increase, with many new applications
being found.

HERESITE coating offers an economical alternative to the use of special
metals for corrosive environments For example, we understand that alum-
num fin coils coated with HERESITE are more economical than copper fin
coils Special metal casing materials are unnecessary since the HERESITE
coating is applied to the casing, as well as to the finned tubes Additionally,
HERESITE coated aluminum fins will resist attack from most cleaning agents
more successfully than copper fin coils Itis noted thatthe HERESITE coating
18 applied to both plate fin coils, as well as spiral wound tubing

Over the years, HERESITE has pioneered and developed the quality
coating that you can count on, accept no substitutes, specify HERESITE.
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HERESITE — APPLICATION

The present day coating of finned tube coils with our P413 plasticized
brown baking phenolic coating is the result of many years experience during
which time application equipment and procedures have been constantly
mmproved. Today, enlarged facilities enable us to HERESITE coat, on a routine
basis, coils which do not exceed the following size and weight limitations

Maxamum Overall Dimensions = 204" long x 84” wide x 24” deep
Maximum Weight Per Coil = 3500 pounds per coil {approx )
NOTXE: Larger coils can be HERESITE coated using special procedures

Maxamum Number of Fins Per Inch

1 row = 223 FPI 5 rows = 14 FPI
2 rows = 20 FPI 6 rows = 12 FPI
3rows = 18 FPI 7rows= 11 FPIL
4 rows = 16 FPI 8 rows = 10 FPI

If your fin spacing, dimensions or weights exceed the above, please contact
us Fin design may affect the maximum number of fins per inch allowable

The HERESITE coating of finned tube coils 1s accomplished by multiple
dipping and baking, resulting in complete coating coverage of the fins, tubes,
headers, casings, etc , protection against corrosion 18 provided for the entire
col Due to specialized surface preparation techniques, plus the good adhe-
sive properties of the HERESITE P<413 coating, 1t 18 possible to efficiently
HERESITE coat all the usual metals used in fabricating finned tube coils

HERESITE — TECHNICAL DATA

CHEMICAL RESISTANCE The HERESITE baking phenolic coating will
withstand exposure to practically all corrosive and chemical fumes with the
exception of strong alkalies such as sodium hydroxide, strong oxidizing
agents such as aqua regia and concentrations of bromine, chlorine, and
fluorine in excess of 100 parts per million A chemical resistance guide 1S
shown on the following page

TEMPERATURE RESISTANCE Maximum temperature resistance 1s
400°F However, HERESITE baking phenolic coatings cannot be recom-
mended for all chemical atmospheres at temperatures up to 400°F since
corrosive activity and permeation may be greater at higher temperatures
depending upon the chemicals involved Excellent adhesion and flexibility
enable HERESITE coating to withstand thermal shock. The HERESITE lining
will operate at sub zero temperatures without loss of chemical and mechan-
cal properties

THERMAL CONDUCTIVITY The HERESITE baking phenolic coating 1s a
good thermal conductor and its thermal conductivity 1S expressed as approx-
imately 2000 B T U per hour per square foot per degree Fahrenheit based on
an average 3 mil coating thickness The “K” factor =860

Coil manufacturers have indicated there 1s no need to add additional
heating or cooling surface due to the presence of the HERESITE coating
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A GUIDE TO THE CHEMICAL RESISTANCE OF
HERESITE BAXED PHENOLIC LININGS

As indicated on Page 3, HERESITE baked phenolic linings will withstand exposure to
practically all corrosive atmospherss with the exception of strong alkalies, strong oxidizers
and wet bromine, chlorine and fluorine in concentrations greater then 100 ppm. Because the
resistance of HERESITE is dependsnt upon conditions of service, environment, fabrication
details plus other factors, Heresite Protective Coatings In¢ should be consulted for specific

recommendations

Heresite IS Resistant to Fumes of the Following:

acetates — all
acetic acid

acetone

acetylene
acrylonitrile
alcohols — all
aldehydes — all
alum

amines — all
ammonis
ammonium hydroxide
ammonium nitrate
aniline

benzoic acid
benzol

boric acid

brine

butane

carbolic acid
carbonates — all
carbon dioxide
carbonic acid
carbon monoxide
carbon tetrachloride
chlorides — all

chlorinated solvents — all
chlorine — less than 100 ppm

chloroform
chromic acid
citric acid
coke oven gas

esters — all

ethers — all
sthylene oxide
fatty acids
fluosilicic acid
formaldehyde
formic acid

freon

fuels — all

gases — inert
gases — manufactured
gases — natural
glycerine

glycols — all
hydrocarbons — all
hydrochloric acid
hydrogen
hydrogen sulflde
iodides — all
ketones — all
lacquers

lactic acid

maleic acid

malic acid
methanol
methylene chloride
naphthalene
nitrates — all
nitric acid (dilute)

nitrides — all
nutrobenzene
nutrogen fertilizers
oils, mineral and vegetable — all
oxalic acid

oxygen

phenol

phosphore acid
propanse

salicylic acid
silicic aci1d

Steam vapor
stearic acid

sulfate liquors
sulfonmic acid
sulfur dioxide
sulfuric acid
sulfurous acid
surfactants

tannic acids
tetraethyl lead
toluene

trisodium phosphate
urea

saltwater

water

xylene

Heresite IS NOT Resistant to Fumes of the Following:

aluminum fluoride
ammonium fluoride
aqua regia

bleaching compounds
brass plating solutions

bromins — over 100 ppm
bronze plating solutions

cadmium cyanide
calcium hypochlorite
caustic soda

chlorine — over 100 ppm
cyanide plating solutions
fluorine — over 100 ppm
hydrofluoric acid (conc )

hydrogen peroxide
hypochlorites

nitric acid (conc )
nitrogen oxides
potassium hydroxide
sodium fluoride (conc )
sodium hydroxide (conc )

NOTA: The statements madse in this bulletin are based upon both research and experience
and are believed to be entirely accurate However, no guarantee of their accuracy can be made
for obvious reasons and no responsibility can be assumed by Heresite Protective Coatings

Incorporated

Copyright 1973

Printed In USA.
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Cotumbus QM 43218
Facaimie 614 250 3454

BARNEBEY & SUTCLIFFE CORPORATIO Toleshons §14 258 2501
ED SPECTFICATIONE
MODEL CM

AAG IN/BAG QUT FILTRATION HOUSING

The filter housings shall be Barnebey & sSulcliffe mode. CM,

as
manufactured by Barnebey & Sutcliffe Corporation The tLop and
botsom panels shall be manufactured from minlmum 14 GA type 106
stainless steel with 2-B mill finish 1he f(ront and back panels

shall each be constzucted from a gingle piece of minimum 12 GA cype
304 stainless steel with 2-B mlll finish (Type 304L, 316, 3151,
and other stainless steel i3 available upon request ) Eacn housing
shall be a side servicing bank-type arrangement All s=ams anc
joints shall be welded and free of any sharp edges All welds and
wel.ders shall be qualified in accordance with section IX of the
ASME boiler and pressure vessel code Welaing procedures aac
personnel Jualification reports snall be submitted Lo wnsure
compliance with the regquirement 1n accordance witlh section IX ol
the of the ASME boller and pressure vessel coge Welc.ng procedures
and compl:zance with the requirement in accordance
~f the ASME boiler and pressure vessel code The
. all be reinforced to withstand +/- 10" w g

with secton I.
Zilzexr housings

The prefilters, HEPA (fllters and carbon adsorbers shall o=
contained i1in bag-in/bag-out housings which shall be designed anc
constructec 1n accordance with the intent of ANSI-N502-1980

1ngs with two Oor more filter elements per tier chal. aave
er removal rod to draw the falters toward tae opening ¢
facilitate bagging-out. The filter remcval roc shall be operate
through the £ilter change-out bag

Hous
£47 -
e -

-
-

All mechanical components of the filter-locking mechanism shall be
stainle-3 steel excent for a osHrass travel nul The locking
mechan.am shall be located downstresam of tae ZIZxilter elements

Frlter elements are gecured in place with top and bottom locking

mechanisms, which are spring loaded to exer. a sealing Sorce of

1400 lbs per Zilter element, applied as an even uniiorm lcad along
at least 80% of the top and bottom of each filter element frame

The housing shall have a removaple access door for each trer of
HEPA filters, carbon adsorbers and a separate access door for the

prefilter There shall be four access door retainers which securc
the door in place.

T-1082

‘°
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Bach tier of £f:lter elements shall have a bagging ring located
behind the access cdoor Tne bagging ring shall be hemmed on 1its
outer edge and have two continuous ribs around the perimeter

3ag-0ut ags ang Sexra

One bag-out bag shall be provided for each bagging ring located cn
the Z£ilter system. Bach bag shall be amber in color, 0C8 ainch
thick PVC, with an elastic retaining cord located at the mouzh The
stock number of the specilic bag shall be located at the retarning
cord. Glove sleeves are incorporated ainto the kzg te facilitate
£ilter element removal One black nylon securi-, gtrap and one

black nylon holding strap shall be provided for -ach pagging ring
located on the £:ltraticon system

ipment Labels

The filtration system shall have an aluminum,” painted label which
ligts pertinent .unformat.onr, as well as reordering informac:ion.

Testing

Q sing will be Zactory tested by the pressure decay method in
cordance with ANSI-NS510-1980 to 10" w g as specified 1n ANSI-

N509-1980, Takle 4-4 Each £filter position shall be fitted with a

blank filter and Lhe filter-to-housing seal shall be tested by the
pressure decay mesthod in accordance with ANSI-N-S10-1980 2o 10"
w.g as specified 1n ANSI-N508-1980, Table & &

OPTIONS

Lifting eyes shall be provided as necessary on top of the housinyg

The lift:ing eyes shall be constructed cf 1/2" diameter rod which
~1ll be of t.= same type of material as the f£:ltration system
construction

jeather Coverxr

~eather covers, which will be of the same type material as the
filcration system construction, shall be provided on top of each

Jystem. Weather covers shall be intermittenLly welded and sealed
vith silicone sealant

Static Pressure Ports

3+ 1c pressure ports shall be located on top of the filtratipn
. em- upstream and down stream of each bank of filter elements
082

i
i



Page 3
gatic Pregsaire P 5, Cont‘d

Static pressure ports shall be 1/4" NPT coupling #.th plug Stat:c

presaure ports shall be of the same type materzal as the filtracion
sygtem <onstruction

DOP/Precn Te Dors

DOP/Fzeon test ports shall be 3/4" NPT coupling with plug One
DOP/Freon <test port shall be located on top of the f:rl=raticn
gystem, upstream of the Zfilter bank, Zor upstrze

tream sampling Two
additzional DOP/Freon test perts shall bpe provided for £i

installation ainto the duct work One port will be used for
DOP/Treon injection and one port will be used for downstresan
sampling DOP/Freon test ports shall be of :tne same type material
as tne filtlralion system construction

Magaehelic Gauge

Magnehelic gauges shall be located on tOop o2 thé f:ltration systen
and connected to the static pressure ports upstream and downs=-ream
of each bank of Zilter elements For outacor applications %nae

magnehelic gauges shall be mounted in encloged panels
Calcer Element Changeout Table

filter element changeoul taple shall be proviaec It shall oe
adsustable and attach to the access decor retainers after -ae aoor
has been removed

Reinfoxr ngd Dralled Flanges

The upstream and downstream Llanges of Lhe Z.ltration systam snall
be reinforced to a minimum tnickness ¢f 1/4" 7/16' d.ameter holes

ghall be drilled :in the upstream and downstream flanges of &ths

filtration system with a maximum spacing c¢f 4" center

5 me ~m -

The filtration system pressure poundary and filter element sealing

surface shall undergo factory testing per ANSI-NS10-1980 to 10"
w g as specified in table ¢ 5 of ERDA 76-21, Nuclear Arr {lean:ng
Handbook Comstruction. all welded man entry steel housing Maximum
csermissible leak rate (percenlL hosing volume pexr hour) 0 2%

@
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The £ilecration aerosol test housings shal. ve Barnebey & Sutcl:iffe

model ATH-I, ATH-C, ATH-0), as manufactured oy Barnesey & Sutclifse
Corporaticon They shall be manufactured f{rom minaimum 14 Ga tyope
304 stainless steel with 2-B mill £irish Each housing shall oe
designed and constructed in accordance with the applicable sections
of ANSI-N509-19830 Housings shail pe s.ce servicing bank type
arrangement All seams and jcints shall se welded and free of anv
sharp edges All welds and weldexrs shall be qualified i1n accordance
with section IX of ANSI/ASME porler anc pressure vessel code
Welding procedures and pergonnel qual:ii:cat:ion reports shall be
submisted to insure compliance with tne reguirement in accordance
with section IX of the ANSI/ASME boiler and pressure vessel code

The test nousing shall be designed ana constructed bto allow

— e
eff.crency testing of eacn filter e.ement and its supporting
framework per ANSZI/ASME-NS510-1280 While in the test position and
at 2,000 CI'M per Zilter =2lement, tle res.st-ance across each aerosc.
test housing shall not exceed 20", in a_rection of air flow

-~

Cer=1f:cation of eration

-~

The manufacturer shall provide a cert_t_e

gert_.i.ea test report, £rom an
independent testing organization, tnat the aeroscl test housings
provide efficiency testing of eacn f.lter element and 1:t3

~ oporting framework per tne .ntenl ol ANSI/ASME-NN510-1980

T-1082
B/I=
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PC Box 2520

Courbus OH 4327
Tagrunne 344 258 a6
Taizpnnng 314 233 V559

BAG-CUT HOLSING WLLOING S®ITI™TCATION

R R Aty

m.s 'Bressu-e reca.r.ng’ 3CL.PLS Al SEArs INaa.. D& SORTLTucus.’ we.aed
"non-pressure reta.~.ng" JC.r%s such as er.er.or st.oif
[ — A

Zfer_~g mav e
~rresmuttent.y we.aed As 3 T.ramum, al. we.d JO.NTS anc 3e8MS SN8w.

be wire pbrushed and/or bufllec Lo remove heat dlscc.ora.icm, or.lat.cr
all burrs and snarcT esges  A.. we.ze?ld nts

5c-nts ard seams Lhat are a
pori.on of any 3asxet setting surface, . e , Iust cornect.rt f_ances

and {..ter sea..ng surfaces, she.l De groanc smooth and Slusr wizh
acsacent base metla.s AL. weld jc.nts shall Dde v.sua..v inspecteld £or

sracks, srater 3.Us, wngezIi_ ll, inmcomp.ete f.slOr, Sver.ans, suriace
DOrosity, gbs pocxelLS, crev.ces and depress.ons Al. we.zeTs, we.der
operaters snc welid.ng sroseduses shal. de cua._f.22 in acoo-sance woI-

ASME BPV Sect.on I¥.

T-1.54
11/123
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’eets The Highest Degree Of Cleanliness

“arr Absolute filters are the recogntzed leader in
ngh etficiency, overail rehabiitv and pertor
nance

IATERIALS QUALITY CONTROL
Jnlv those matenals that meet our stringent
ualiev standards are utiized

YyOPHISTICATED ASSEMBLY TECHNIQUES
srincal manutfacturing steps are closelv monitored
o provide the added assuruance that everv filter
vill pertorm as expected

"ESTING PROCEDURES

ach fileer 1s individuallv tested and cerufied tor
tficiency and il resistance bv state ot the irt
esting technoiogy use of 1 penetrometer tfor () >
aircron hot DOP test (DOS testing avadable) or
ual laser spectrometer tor tests at specific particle
1izes In addition, automatic scannng equipment 1S
) verifv 'eak tree filters For more stringent
.ements other methods are availablie Docu
1entarion of test data 1s supplied on individual
ibels on each filter enclosing trame

Custom designed DOP machine can test filters in excess of
2000 CFM capacih

NSTALLATION
s e tilters should be the last tem downstream
Q Jucrwork or as close as possible to the area
Mg served Reasonable care shouid be taken in
1staling Absolute filters 1n order to avord damage

A manometer or another tvpe of accuarate
duferential pressure gauge should be used on
everv tilter bank Using such an mnstrument 1s the
onlv wav to be certawn that the tull ite of the filter
has been unlized Farr otfers 1 variers ot pressure
gauges tor this purpose

PREFILTERS EXTEND ABSOLUTE FILTER LIFE
Farr Companv otfers 1 number or pretilter choices
Pretilters can extend the lfe ot the Absoiute filter
trom +5% to 800% The lfe extension 1s dependent
on 4 number of factors including the etficzency ot
the prefilter and the distribution ot particulate
sizes 1n the nlet urstream See Farr Bulleun

No B-1503 3 tor 30/30» tilters No B-1306 1 ror
RIGA FLO-w tilters No B-1306 8 tor \eropac-

filters and Vo B-1300 2+ tor Hi Flos tilters

Other High Efficiency Filter Choices

CLEANROOM LAMINAR FLOW

For cleanroom lamunar tlow nstallattions consider
one ot Farr s BASICAM PX or CAM 15 PX modules
with efficiencies ot 99 99% on O 3 mucron to

99 9995 on 0 12 mucron These modules fit
standard ceiling T mount svstems Sce Bulletn

No CRO05 and CR 006

WHEN 95% DOP EFFICIENCY WILL DO THE
JOB, SPECIFY THE FARR MICRETAIN #®
See Bulleuin No B-1304-12

FARR COMPANY ulso otfers 2 number ot uther
high etficiency filter choices Pleuse contact vour
Farr representative tor more intormacion

Dual Laser Spectrometer ts capable of testing (ilter ¢fftciency
on particles as small as ) {2 mucrons



WIDE VARIETY OF ENCLOSING FRAMES

The 16 gauge valvanneal (zinc coated steel) enclosing

trame provides maximum tilter pack protection leak

tree installation dumensional stability Corrosion . olNLE

reswstance and the ability to withstand up to 99+ o4 - i AT u:} :

humiditv Enclosing frames made ot stainless steel ‘ ' T e ’ : veiyger s -‘.»r_.z.'.,.;.
unum, particle board and plywood are also . Dokl :

‘ sable for special applications » Mt e

/li{e:"l'(vllb"‘;fi“ljr Y I

i?u@‘,iﬂ‘&gﬁﬁ!_ﬁ‘u ; o :
FINE-FIBER ALL GLASS EDIA - RUTT I TIOT | TN TR Canroue
The standard Absolute media 1s water o b Blepsc e e ikt
resistant hugh strength micro fiber glass Cel :
The media s made to rnigid specifications
to meet the required etficiency and
resistance values
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-BODY CONSTRUCTION

irr's unique hugh stabiity urethane adhesive
ompound and state-ot the art potung design
ermanentlv encapsulates the tilter pack unto
1¢ enclosing frame providing ngid construc
on wathout the need tor leak prone mechan-

ners (X Bodv construction shown
| Q » Non X Body construction involves the
&0t rubber base silicone ceramic and other
thesives tor special applications




o

172]
AS8AAAS8400000000000a00
I I I T Iy a
r) SOB80000,s
R L L R R A a0 %
buu 4 1) nni..n ©e40408400 p0s080s 3]
e 202, 43440002a03500355335353332 24 p~
989 rrr 0024940,
440¢444¢ 88004000000000000006¢ ~
74 $ n;\\\ 0860800084800000s 2525222
0000000245
.. L L I s &
o8 8
] Mb\slh\hml\ l\n\n\n\n\ 80825800080004440 000000005000568s00s
233323535292444444444a rihiiw 4 ublHl .. N1NNNNL||Nlb\lﬂ“hhﬂ“““ﬂhnunh —-
88848008000088040008008L2l00008800080000000000080000500s0000000 »
000068622 ,240484480004a404, BA0A0A0A84080400080000a0000sssesssesis

P FryYYyY Yy

8004404804 0000080000008808s000

2808880000800 08 0224 Fr Yy
POPALPAPPPs0588202008

l“ HH i\\b\b\l&l\ 988084840004 Mﬁnhnﬁﬁtssﬁst~ss\n 0508804008002l 000
llll‘llllbb“l.bllllbbl.. #8480 08808800800080000040008000s0s0a8
PYrrrrs; ‘.‘\l\\\‘\\\\\\\\\‘\\\\l\\\\\\\\\\\l\\‘\\\\\\\\\\
" l\b\llill\\\\\l\\\\\\\i\\\l\\\\\\\5;&\\\\\\\\\\\\\\\i\\
“MN!M\.\!Q \QQQNNNN..\Q Q“N“\QQQC\Q\\Q\\Q\ P880008800808000
888808 Sl ddddd 8880080040800 8000000480000000000000400
MN”IO““"NDQ!...h.bll.lhtbbb. MUANBNB0084080840000400

“.“lhliillbllilhblilblhllllthlhhl\lllitlsbl\l\hi-lsth\bbbtblsnn-ubb

rEry]
52000200000008009, L A lla2utsnslrrts
PYYYY VYV VYV P YYYIvTeerey Py 8088800888008 808888080888R0000804500800880080058
008808800000 0000

SA8028888808888800808000808808080080A08R800088808800400044s85
888088088800 08800000000800

YYYPIYYYYYYYY Y I XXX Y P Y 22 R R XS R R S de
S aaansessss S8S088s BRPNSOLSLBONISIIs ssassss

SODOBONNESSNGIININAIS

% etficiency at 0 3
999%

filtration s essenual The
Absolute filter's etficiencv ot 99 999%

2 mucron size particles 1s individuallv tested

guaranteed to be leak tree
and cerufied through the use of the Dual Laser

ABSOLUTE 99

Absolute 1s also available 1n the High
There are 1 number ot ureas involved 1n research

Capacitv design

Seal

Suver Seal provides 99 99

mucron Fiters are
mucrocircuit assembly and other hugh technologies,

std 209D and [ES-RP CC 001 Tvpe D The Gold Seal

uulizes 1 vartety of enclosing trames and construc
uon matenals as listed on the Matenals ot Construc

trames and construction matenals 4s bsted 1n the
Spectrometer Each Farr Gold Seal filter has been
scan tested to be leak free 1n accordance with Fed
uon Chart on page 6

Maternals of Construction Chart on page 6 The

where near pertect air

Farr Gold Seal

onQ 1l

GOLD SEAL

Silver

% For

/

% o

0000000000808000088088888480800 24008000

¢

97%

STANDARD ABSOLUTE 99

Select the Farr Absolute 99 9~

* when vour requre

etfictency guaranteed on 0 3 mucron particles Also

ciencv Paruculate Aur (HEPA) Filters The Absolute
availabie 1n High Capacity design Everv filter 1s

99 97% 1s the industrv workhorse It has the
broadest application of anv of our Absolutes with
etficiency tested at rated airtlow 1n accordance
with IES-RP CC 001 Tvpe A, with penetrauon

ment 1s for standard applications for High Effi-
results recorded on individual labels

Cleanrooms, clean benches, pharmaceutcal

SILVER SEAL ABSOLUTE 99.99%

pplications specifv the Farr Sdver Seal
wute whuch 1s scan tested to be leak-tree in

processes and other precision areas mav demand

sertnrmance bevond our Absolute 99 9

iccordance with Fed Std 209D and IES-RP CC 001

Tvpe C The filter utiizes a vanerv of enclosing



HIGH CAPACITY ABSOLUTE 2000 ABSOLUTE FILTER PERFORMANCE

CHARACTERISTICS
Engineered for higher face velocity
performance ‘
.1 Y
Q . Farr High Capacity Absolute 2000 uses a e 1 i | / L ‘/ J
pered ilumunum safe edge separator design that b | STANDARD ' 1 /f
provides 1 number of significant advantages ! ;" 3T2s <26 s T
including 1 hugher operating capacitv up to 2000 Cogr2—— N\ } STANDARD
CFM 1 24" x2+"x 12"sizeat 1 26" w g 'S 'y ! \1/24 x24 <12
The High Cupacitv Absolute can be operated - | / N /
1t tugh tace velodties (up to 500 tpm) to match 210 7 w
~ < | |
lugh duct velocitv applicauons Benerits include 5 ool /( Z i 1(
smaller tilter bank requirements and lower overall a l / ‘ / / \l
svstem cost c 3 T
§ 7 ! [ Z /STANDARD & SiL/ER!
T HIGH CAPACITY
E | /( / / I 24 w247 x12
< 3
1

G 200 100 600 300 100C120014001600 18002000
AIRFLOW (CFM)

BASICAM PX AND CAM-1, PX
LAMINAR FLOW MODULES

The Absolute 2000 can aiso be run at lower ‘\\>

velociues tor longer filter lite greater operanng
economyv and energy savings The 24" x 24" size !
filter has an wuual pressure drop of onlv 65" w g ‘
at the standard velocitv of 250 tpm (1000 CFM)
Such low pressure drop means longer filter life and
less trequent filter changes Thus 1s an tmportant
consideration when the filter 1s used in 1 remote
location or when the particulate matter being
tiltered 15 hazardous

Sate-edge tapered separators in High Capacuv
Absolutes are an exclusive Farr design Thev
provide controlled media spacing for virtuallv no
turbulence uniform dust loading and increased
capacitvy

BASICAM PX and CAM 1 PX designs

provide a hghtweight low protile

(53 374" laminar flow ilternative to the

\ cleanroom industrv with outstanding
pertormance These modules utlize
the Farr ThinLine® separatorless filter
pack construction, in all aluminum
extruded enclosing trame and are

| easilv mounted 1n standard T Bar or gel

| channel ceding gnd svstems Avalabie

| in a4 vanterv of standard and custom

, sizes with and without airflow damper/

| duffuser See Bulleun No CR U035 and
1 T after the sertes designation ndicates the
- CR 006
cupacity design




VATERIALS OF CONSTRUCITON,/PHYSICAL PROPERTIES

¥
HIGH
STANDARD | ooty | MEDIA | SEPARATORS | vcuosnve SEALER | GASKET | RESISTANCE T?
SERIES SERIES l FRAME ! FIRE TEMP | HUMIDITY
\ DY —
' 16-gauge ] Fire ’ I Up to
X XT Glass Aluminum Steetl Lrethane Neoprene Reststant 200°F 99%+
16gauge | Partial Fire !
w - Glass Paper Steel Lrethane Neoprene \ Resistant 200°F } 30%
2/4" Non Fire | |
Retardant l Partiai Fire . Lpto
L LT | Glass Alumunum : Particle Board ! Ucethane Neoprene Resistant 200°F 30%
)THER >ERIES (NON X BODY)
, Rubber | Parual Fire I Upto
D DT Glass Alumunum Wood ' Base Neoprene | Resistae 200°F ‘w 80%
‘ | Fure Retardant ~ Rubber | Fire ‘ Lpto
H HT Glass Aluminum ! Wood | Base Neoprene . Resistant 200°F 30%
[ 16-gauge Rubber | Fire , Lpto
E ET l Glass Alumunum . Steel l Base ' Neoprene | Resstant 200°F ! 99%+
HIGH TEMPERATLRE
| lo-gauge l | Non Lpto
F - Glass Aluminum | Steel Ceramuc Glass Flammable  ~50°F ’ 99%+
‘ i Fire | Lpto
K KT Glass Alummnum 1 Aluminum Sdicone Siicone l Resistant 500°F | 99%+

XT E ET Hand AT meet the [LL 586G and LL 900 Class 2 L. LT £ Kand KT meet LL 900 Class 2 X Body also arailable in LL D00 Class !
Sertes ,iters compiv with [ESRP |

EAK-FREE HOLDING FRAMES & HOUSINGS

>

MAGNA-GRID

These ractors tabricated
tilter banks otfer simplt
fied installation and filter
service One piece
tactorv construction
elimunates tield erection
ot individual trames

{AGNA-FRAME

or tield or OEM assem-
{v ot built up banks 1in
(most any configura-
on Lnequaled in
esign ind service thev
rovide the selection,
ersatiitv and integnev
> meet any application

-«

MAGNA-PACK

For side access applicauons the
Magna Pack will hold a single

)r more information on

of Jrames and Absolute filter or up to three
L5 see our hlgh and six wide An Op[lonﬂl
a-Sertes Bulletin prefilter track accommodates 2"
o B-1304-6 Farr 30/30v tilters




ORDERING INFORMATION

Farr Absolute filters are designated by t tour part
alphanumeric code number This number dentties
the Absolute with the exact etficiency size,
hysical properties, and gasket number to fill vour
equirements Use this four step svstem to specutv
or order vour Farr Absolute

STEP 1 — Select the efficiencv ot the filter vou

require from the three levels avadable and enater

one ot the tollowing denufving code numbers

1]=9997™%  121=9999%"  13{= 99 999%*
2 - -

Example 12 '

- Avaddabie in Cand L dertes onhy

* {pailable in X Sertes anly

—

STEP 2 — For X Bodv matenals ot construction
insert the letter X For other senes matenals of
construcuon, consult the chart on page 6 and
choose the senes that whll fill . our requirements
Enter the appropnate reterence letter

Example 12} X~ -

—

STEP 5 — \ext trom the stundard Model column n
the chut below select the vize \bsolute tor vour
Ipphciton

Example T_Zl E - Z;_’.’HZ_ f -

¢ Fnrnons.andard sizes enter ¢xdact imensions

STEP + — Funallv, indicate the number ot facton
installed zashets required [f applicable indicate
upstream (US) or downstream (DS) gashet You
have 1 chowe of . __
None = O One= 1 Two= 21
Example I___f‘ z — 242412 - 1D§

DS = Dowunstream [ S =1 pstieam

This order aumber 12 X - 242412 — [DS designates
1 stlver Seal Absolute 99 992, ~ich X 3ody construc
uon 24'x 24" x 11 1, 2" in s1ize and with one down
stream neoprene gasket The wdentical diter 1n Hign
Capaciry would be ordered by numbe-

12XT - 242412~ 1DS

A NOTE ON SEALING VLETHODS

 EFFICIENCIES &G CAPACITIES — The chart below shouws e dimensions and capact — Farr otfers additional sealing
ries of the tarous size \ Bodv jilters only Other sertes (see Matertais of Construction, techmques that include 1 \nute cdge

Phystcal Proverties Jwart on Dage v npreally nate 5 7 lower apacities For {bsolute
Jilters in specral sizes or wath spevat materials of constrienion contact Farr Compan

seal und the Cam Gel -~culing

method
l STANDARD 99 97°% | .
STANDARD DIMENSIONS SILVER SEAL 99 99°% GOLD SEAL 99 999% SHIPPING
. VIODELS © (1nches) " AIRFLOW CAPACITY |  AIRFLOW CAPACITY  WHGHT
(CFM3wg) ! (CFM 2wg) (lbs )
| H w D 63" ' 100" ) 1535 65" 100" 155
X 121212 ] 1200 1200 1150 i 165 ' 250 | >0 | 135 [ 05 - 1+
X 122112 | 1200 | 2400 11350 350 | 540 | S0 0 290, 440 - 23
X 241212 | 2400 , 1200 , 1150 350 1 540 ¢ T10 290 140 ¢ - 23
_X 241812 _ 2300 | 1800 | 1130 550 ‘ 860 | 1130 450 | t00 | - 50
X 232312 T 2338 |1 2338 | 1130 =20 ) 1110 1480 390 [ 910 ' - 40
X 242412 ': 2400 1 2400 {130 =60 | 1180 1 1570 620 , 960 - +0
X - 243012 | 2400 3000 ' 1150 970 ( 1500 | 2000 90 , 1220 , - +8
X 883 300 . 800 & 306 15 25 35 0 15 - +
X 883 L 800 | 800 ; 588 35 50 -0 25 \ 40 | - 6
”X 12126 = 1200 { 1200 588 90 135 185 -0 100 l - 8
X 24126 - 2400 {1200 ! 588 190 . 290 590 150 ' 225 - 12
‘ X 23236- _ 23 38 ;23 38 588 | <00 600 810 510 + 470 | - 23
, -X 24246 - 2400 , 2400 | 588 +10 630 350 325 490 | - 23
. 2X 24306 2400 | 3000 | 588 | 530 310 | 1080 410 1 630 | - 30
"X 24486 2400 ' 4800 | 588 870 | 1530 | 1780 680 ' 1030 , - +6
HIGH CAPACITY ABSOLUTE 2000
TXT 121212 1200 | 1200 | 1130 210 325 430 165 250 335 | 16 |
IXT 122412 - 1200 | 2400 | 1150 +40 680 900 340 530 710 28 |
\ TXT-241212- — 2400 | 1200 | 1150 440 680 900 340 530 710 ' 28 !
TXT-241812 2400 | 1800 | 1130 =00 | 1090 | 1460 350 850 (1130 34
TXT 242312 2400 | 2338 | 1150 910 | 1410 | 1890 T10 | 1110 {1475 | 46
ZXT-242412 2400 | 2400 | 1150 970 | 1500 | 2000 “60 | 1170|1560 +6
N 2400 | 3000 | 1150 1230 | 1900 | 2540 960 | 1490 |1980 55

‘ TXT 243012

Von standard sizes may be special ordered.
2 dilver yeal Absolutes arasable in X und XT seres only

3 Gold Seal {bsolutes ararlable in X sertes only
+ Add 10% to shupping werght for {bsolute Fiter with baper separators



SPECIFICATIONS

Futers shall be Farr model Absolute filters operating it an aurtlow raite of ___ CFV
1s manutactured by the Farr Companv El Segundo Filter shall be constructed ot all gliss water
ifornia resistant media [t shall have a munumum tensile
‘ strength of 3 0 pounds per inch of width 1nd shall
STANDARD ABSOLUTE (99 97%) - Each filter

retain 30% ot uts tensile strength
when tolded flat
upon selt -

shail be guaranteed 1o be 99 97% etfictent on 0 3
mucron size thermallv generated particulates ind

to meet the leak tree scan requirements outlined
n [ESRPCCOO0L Tvpe A

SILVER SEAL (99 99* scanned) -

<>
Each filter shall be guaranteed to be \\,’*"'
99 99% etficient on O 5> micron «@‘f\ .
size thermullv generated o\,Oqg?’ -
particulates and to meet >2 .
the 'eak free scan ¥ < -
requirements SR
outlined tn Fed s -
sed 209D and LB, K
[ES RP CC & AR CaAN
001 Tvpe C L s e - R
:’f’ -~ T e B Media shall be water resistant to withstand
GOLD SEAL = = with no water penetrauon a 20" water column
(99 999 scanned) - - rased at 1 rate of 12" per minute

Each filter shall be guaran-

teed 1o be 99 9994 etficient on Filter >hall be factorv constructed by pleaung a
0 ' mucron vize thermallv gener contunuous sheet of medra into closelv spaced
particulates and to meet the pleats with sate edge dluminum (paper vinvi

‘k free scan requirements outlined in Fed Std coated duminum or stainless steel) sepdarators

209D and [ES-RP CC 001 Tvpe D when tested to 4 The filter s sealing svstem shall seal the top and

penetratton level ot 0 001" bottom of the filter pack and enclosing ‘rame joints
i 1 completelv leak nght manner The dhesive
shall be a rwo-part urethane (rubber base ceramic
or stlicone) The tilter enciosing trame shall be all
metal 16-gauge corrosion resistant zing oated stee!
(3/+" non fire retardant panicle board rire retar _
dant wood or aluminum) which s capable ot
mawntaning s structurally ngid shape without
mechancal fasteners such s bolts screws or
nvets

Overall dimensions shall be correct to within
1,8" +0" and squareness stull be witthun 1 8"
Filters shall be supplied with (0) (1) ndicate
upstream or downstream or (2) closed cell
neoprene gaskets

HIGH CAPACITY ABSOLUTE 2000 - These

hugh capacity versions ot the standard or silver Seal
Absolute tilters shall be tested it 500 tpm to
provide 2000 CFM capacits tor the 2+ ¢ 24" size

Tests shall be run at the 1 0" w g capacitv of the
ilter ~vith the upstream aerosol concentraton of
30 %20 rmucrograms per lter The test aerosol
.oncentration of 1 mass median parucie size of 0 3
nucron with less than 19 bv mass under 0 12 or
wer 0 3 micron The clean filter static pressure
irop shall be no greaterthan _____ " w g when

arr Company has a policy of vepted 1 ch. P
nd product improvement and reserves the right to change dest
nd specifications unthout notice.

Represented bv

3 "OMPANY bSules Otfices and Plants

) ,}‘( 92187 Los Angetes CA Y0009 Tetephone (800) 533-7320 FAX. (8300) +41-)003
Main 5t C rvstal Lake [L 0001+ Tetephone (300) ™7 3260 FAX (800) 4410103
neshom AR (orcoran ( A\ Detano C\ Elyemumdo L\ Rulto (A ( cveeal Lake (L Holly \poves, MS  wwracuse NY

mwer \NC Hazieton '\ \twern Oetaum fontreatand T mnte ¢ anada imagham  netand meamee

nted in L SA  »94-5042 ) 994 Fart Cumpany & Irated n Lo ded Paper
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GENERAL CARBON CORPORATION
. Letatod Carbon

33 Paterson Street
Paterson, New Jersey 07501
Phone (201) 523-2223

Fa» (201) 523-1494

COCONUT SHELL

ACTIVATED CARBON

Oour 4x6 and 4x8 granular activated carbons are 1i1deal for most air
purification purposes. Made from selected grades of coconut shell,
their superior level of hardness makes them cleaner than most other
carbons and gives them longer life expectancy. This, combined with
their high activity level, makes them well suited for use in any
kind of carbon filter or system. Aside from general air purifica-
tion and deodorization, our coconut shell carbons are also very
effective in solvent recovery applications. Standard packaging 1is
in 55 1b. bags. Other packaging 1s available upon request.

Specifications 4x6S 4x8S
U.S. Standard Series Sieve Size:

4x6 90% man. -~
. Less than No. 4 5% max. -
Greater than No. 6 5% max. o
4x8 - 90% main.
Less than No. 4 - 5% max.
Greater than No. 8 - 5% max.
Carbon Tetrachloride Adsorption, Weight: 60% min. 60% min.
Iodine Number, mg/gm: 1100 min. 1100 main.
Hardness Number: 98 min. 98 min.
Ash Content: 4% max. 4% max.
Moisture, As Packed: 5% max. 5% max.
Apparent Density, gm/cc: 0.47 min. 0.47 min.
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